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Devices That Guard 
Your House 


æ CHEVY MONTE CARL 
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Sneak Preview of the 


PONTIAC BONNEVILLE 


Had it with hot taste? 
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~ Its a better 
machine 
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Modern Steam Cars Are on the Way Pace 45 


Inside engineering information about two new external-combustion engines that may help 4 
solve the air-pollution problem. 


Your Outrageous Car-Repair Bills Pace 62 
An Interview with SENATOR PHILIP A. HART: 


Car owners are being gypped out of billions of dollars a year. What can be done about it? 


Sneak Preview: The '70 Cars pace 7s 


Most of the changes are only skin-deep, but you'll find significant safety developments 
among the coming year's new models. 


New Telephone Devices That Guard Your House Pace 112 


Nobody home, a burglar is entering—your phone automatically dials the police. 
This is only one of many new protective devices you can install. 


Philippine Mahogany—the Unknown Wood Pace 150 


Not real mahogany, but it can be worked and finished as if it were. 
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COMING NEXT MONTH 


Can you invent a simple gadget to foil car 
thieves? You may win a big prize for your idea. 
See the contest announcement in July PS. 


And in the same issue— 

News in Science and Engineering: 

e Tri-Dyne—High-Revving Rotary Engine Could 
kick the Wankel 

e New Kinds of Tires for Your Car 

# New Invention Promises Cheap Air Condition- 
ing 

m Wernher von Braun: Your Guide to Apollo Il 
e Color from Black-and-White Film 

News About New Products: 

e What We Learned About Electric Shavers 

» Norbye/Dunne Report: The Little Sports 
Coupes —Fast, Frisky, and Fun 

How They'll Paint Your House in One Day 

e Those Extra-Action Radial-Arm Saws 
Know-How for Your Home, Yard, Car, Outdoors: 
e New Kind of Camping Shelter You Can Build 
e Well-Water Air Conditioner 

e All-in-One *''Turniture" (with blueprint) 

e How | Built a Tune-Up Cabinet 


AUTO UPKEEP 


142 Gus Gets Stan Out of a Scrape 


ELECTRONICS 
, 66 Admiral's 12-inch Portable 
Color Television 


116 An Oil-Dipstick Indicator You 
an Make 


PICTURE NEWS 


36 Shears Ease Plastics Cutting 

38 Leg-Powered Craft Hits 25 m.p.h. 
-42 Escalator Has Shopping-Cart Lane 

68 New Wing to Improve Jet Flight 
1@8 Whirling Wheel Cuts Fast and Deep 


EVERY MONTH 


P> Readers lalk E 
14 “Say, Smokey—”’ 


28 Detroit Report 

83 I'd Like to See Them Make 

98 New Ideas from the Inventors 
135 Shop Talk 


166 Wordless Workshop 


A handsaw 
without 
Nicholson 
bite 


is like 
abrush , 
bristles.E——4 


Get yourself a bristling-sharp Nicholson 


| handsaw with Du Pont Teflon-S® coating on 
the blade. 


You'll breeze through woodcutting — and 
have a rust-free blade for years. Don't be 
without one of these biting beauties. 
There's never a dull moment with 


MOLO 
I9 


Nicholson es 


Nicholson File Co., Providence, R.I. 
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Now one soldering tool 
combines all the advantages 
of a lightweight pencil type iron 
—a fast heating soldering gun 
—and tip temperature control. 


NEW 
WELLER f 
TEMPMATIC"/ 


Temperature fj 
Controlled 
Soldering Tool 


WELLER ELECTRIC CORP., Easton, Pa. 
World Leader in Soldering Tools 


#7 component protection even on and off. Ideal for electrical 


featuring Weller's 
exclusive new POWERHEAD in the most delicate work work, hi-fi, models, hobbies. 
situations. And it eliminates 


The long-life, high efficiency | . " Choice of models—$12.95 list 
POWERHEAD is another great frequent tip changes and filing. ioiei OTTA has 700E 


innovation from Weller. It The entire tool weighs only 3, ." chisel point POWERHEAD 
contains the Weller tempera- 7 ounces. Yet it can be used ^ie P B 
ture control system. The for light or heavy duty Model GT-6B has 600?F. 


POWERHEAD gives maximum soldering. Trigger turns heat v” conical point POWERHEAD 
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c not listed? Write here: 


"Look who's 
smiling 
now:" 


"The department head's job had just been left 
vacant. When the boys in the office learned | 
was gunning for it, they gave me their widest 
grins. One thing they didn't know: | had made 
up my mind sometime back to take LaSalle | 
training that would qualify me for a better job. — 
My study paid off so fast it surprised even me— 

I was picked for that shiny promotion over every- 
one's head. Who wouldn't be smiling with a neat 
new $1,500 increase!" 


LaSalle's files are filled with letters with this kind of 
story from LaSalle graduates who have rapidly climbed 
the ladder of success. You, too, can qualify for the career 
opportunity of your choice through LaSalle home study 
— without interfering with your present work—and by 
devoting only a little of your spare time. 


LaSalle has been an acknowledged leader in home edu- 
cation for over sixty years. It has enrolled more than 
1,500,000 ambitious men and women in its many types 
of training courses. LaSalle's distinguished faculty in- 
cludes some of the country's foremost practicing special- 
ists and instructors. That's why your training is in good, 
experienced hands...why your LaSalle diploma will be 
respected by employers. 


Mailing the LaSalle coupon below may be the first 
step in getting a better job, higher pay, and all of the 
good things that go with success. Simply check the pro- 
gram in which you are most interested, and we will send 
vou a valuable free booklet describing the opportunities 
in that field. Mail the coupon to LaSalle, 417 S. Dearborn 
Street, Chicago, Illinois 60605. 


LA SALLE EXTENSION UNIVEHSITY 


A Correspondence Institution * 417 S. Dearborn Street, Dept. 90-068, Chicago, Illinois 60605 


C] Complete Drafting 


HIGH SCHOOL 
C High School Diploma 


LANGUAGE INSTRUCTION 


Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 
ACCOUNTING COMPUTER PROGRAMMING DRAFTING 
C Complete Accounting C Complete Training 


[] Income Tax w. c 
Cl Accounting Fundamentals CT Bachelor af Laws Degree INTERIOR DECORATION 


CAREERS FOR WOMEN 
O Accounting 

[ ] Bookkeeping 

[ Commercial Art 


(CJ CPA Training à C Professional Training : | C Computer Programming 
C Modern Bookkeeping B anas sd — 2 tiers O Dental Assistant 
anger La ART TRAINING pane CO Hotel/Motel Mgmt. 

BUSINESS MANAGEMENT (H Claim Adjusting Law C] Commercial Art C Interior Decorator 

C Complete Business C Law for Police Officers O Oil, Water Color HOTEL/MOTEL [7] Real Estate 
Management STENOTYPE Painting MANAGEMENT L] Secretarial 

C] Credit and Collections C Machine Shorthand C Complete Training [ ] Executive Training L] Stenotype 

C Office Management TECHNICAL COURSES 

L1 Personnel Management go Air Conditionin ! Mr. 

L] Sales Management of as uain BU. V GGG XS ES E AEA EN a RES EA A OE, T ens 

9 reme Miss (Circle title and please print) 


REAL ESTATE C Diesel 

CI Complete Real Estate TRAFFIC & TRANSPORTATION 
O Real Estate Brokerage [O Complete Traffic Mgt. 

O Real Estate Management Truck, Air, Rail, Sea 
Interested in a career 
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PS Readers 
Talk Back 


Salute to the Mizar crew 


Your article on the search for the USS 
Scorpion was informative and interesting 
[^Strange Devices That Found the Sunken 
Sub Scorpion,” Apr.]. But something more 
should be noted about the Mizar. It is nota 
ship operated by American bluejackets. It is 
run for the Naval Research Laboratory by 
the Military Sea Transportation Service. Its 
crew consists of civilians. Due credit should 
be given to the Mizar crew for their part 
in the search. The numerous Naval activi- 
ties involved with that task have lauded the 
ship and crew in glowing terms. 

Lcpr. ARNOLD D. Marsu, USN, 
Kensington, Md. 


Shelves, shelves, shelves 


Your shelving section [Mar.] was very 
interesting. I would like to add that smooth 
bricks or decorative concrete blocks make 
excellent and unusual supports for standard 
shelving. Bricks can be added or subtract- 
ed according to the height you wish. How- 
ever, concrete blocks are a bit bulky and 
cannot be stacked, but for a small shelf for 
reference books or heavy dictionary, they’re 
ideal. 

LARRY GOULD, Homestead, Fla. 


Free-enterprise booster 
I was very interest- 
ed in Everett Ortner’s 
report on ‘“Window- 
Shopping in Russia" 
[Mar.]. The compari- 
sons between average 
income and prices 
made me realize that 
things are really the 
best in America. More 
articles of this nature 
would have a definite 
effect on people who 
seem to think com- 
munism is the answer to the world's prob- 
lems. Hooray for free enterprise. 
GREGORY R. WACHTER, Lakewood, Calif. 


Claims US has already built an SST 

Your Picture News item in April says 
the Russian TU-144 is the first supersonic 
passenger liner to get off the ground. North 
American built a supersonic plane quite a 
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few years ago called the XB-70. It may not 
have been a passenger plane, but it was as 
large as the Russian plane. 

Tom M. SILVESTRI, Maple Valley, Wash. 


A bomber isn't a civilian transport. | 


Saucer tempest in a teacup | 


In “Condon Report on UFO’s” [Apr.]. 
the author insinuates that some photos of. 
flying objects might have been fakes. The 
photo below is an object that is not a hub - 


| 


— 
cap, or a disk tossed into the air. Neither 
is it hanging by a wire. As you can see, ^ 
it is a genuine saucer, and you can actually 
see the lines of force from its magnetic field 
emanating from the vehicle. 'T'he little man, 
who is tipping his hat, did not appear un- 
friendly. He did not, however, offer to take 
anyone for a ride. Photographs don't lie, 
or do they? 

EDWARD H. Cook, Decatur, Ind. 


... Its hard to accept the fact that the 
government would squander $500,000 on a 
project that was so pseudoscientific. ‘There | 
was ne intention of it ever being truly ob- 
jective, and some members seem to have 
made their minds up at the outset. Be- 
yond a full-scale Congressional investigation, _ 
I'm not sure what the answer to the UFO 
problem is—except that the Condon Report - 
is not it. 


T. R. ADAMS, Paris, Tex. 


... What did the taxpayers get for the 
$525,904 spent on the University of Colorado 
investigation? We got what the taxpayers 
usually get when Washington politicians 
appropriate money—vote-buying gravy jobs 
for a favored few and a lot of hot air, as 
usual. 

RALPH H. DELAP, Alliance, Ohio. 


Auto air conditioning 
I must respond to your excellent article 
"Air Conditioners for Your Car" [Apr.]. 
Detroit designs a car as a carefully balanced, 
economically engineered unit. For X dollars 
you get a unit with just the right amount 
Continued 
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PS Readers Talk Back 
[Continued] 


of radiator coils, electrical output, tire ca- 
pacity. There is no margin. If the car calls 
for a radiator to dissipate so much heat, a 
radiator is supplied for just that amount. 
Add-on air conditioners impose require- 
ments beyond the capability of this finely 
balanced Detroit unit. What must you add 
to put the unit back in good balance? 
Larger capacity tires, probably four-ply; | 
larger-capacity alternator; larger-capacity 
radiator; extra insulation in headliner; com- 
plete front-end alignment for added weight; , ; 
and six-blade fan with shroud. This is why 
factory air conditioning costs $75 more. It’s 
quite a bargain, considering what you get^ 
PRESTON STEDMAN, Stockton, Calif. 


| 
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In “Can We Stop Earthquakes?” [Apr. ] 
you say "the southern third of the San An- 
dreas fault, near Los Angeles, is also locked. 


E 
We missed an earthquake | 
It hasn't moved since the quake that devas- , , 


tated that area in 1857." An earthquake dev- 
astated the area on March 10, 1933. I was 
there at the time. 

MRS. KARL LAYTON, Salem, Ore. 


ed since Uncle 
ie wowed the 
girls at Coney Island. 
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How much does redwood camper cost? 


Before I order the plans for your red- 
wood camper for a Ranchero pickup [“Win 
Raves with a Redwood Camper,” Mar.], rd 
like to have some idea of the cost of the 
materials. 


F 


Revelation's not 
made of sugar 
and spice, boys. 
Just tobacco: 

5 great tobaccos. 
Revelation's for 
the experienced 
pipe smoker, 


C. W. ELLIOTT, Decatur, Ga. - 


Designer Robert M. Engelbrecht esti- , 
mates material cost at about $600 to $700° | 
with built-in appliances; $500 to $600 with- 
out. Actual costs will vary widely from 
coast to coast. Detailed construction plans 
for the camper are still available. Make $10 
check or money order payable to Vacation 
Plans & Properties and mail to 12 Nassau 
St., Princeton, N.J. 08540. 


——— f bini al Àa 
“it's mild and metiow” Gitet 
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Best way to stop 

In “Brakes for Your Car” [Mar.] you say 
the best way to get the shortest stopping 
distance in a dry-pavement panic stop is to 
g | POPULAR SCIENCE Continued 
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A quality product of Philip Morris U.S.A. 


MODEL 940 


p 2 SPEED 
= : SANDER /POLISHER 
i MODEL 823 e ASANDER AT 3400 RPM 
| DELUXE ` e A POLISHER AT 1800 RPM 
3%” VARIABLE e 1⁄2 H.P. 6 AMP. MOTOR 


e 0-1100 RPM al 
di \ e EXCLUSIVE MACHINE GUN GRIP e 
e HEAVY DUTY WELDED d 

ARMATURE 


SPEED DRILL MFG. SUGG. LIST—$49.95 | 


BIT NOT 
INCLUDED 


: WEN See your nearest WEN dealer for special sav- 
ings on these two ''tools of the month." 
| Compare quality — unique features — special 


Special prices 


All WEN tools and soldering guns are 100% 


loo} American made to insure highest quality 
g standards. 
For the best in industrially listed home work- 


Values For shop tools and soldering guns—Just Say Pn 
June 


WEN PRODUCTS, INC. 


5808 NORTHWEST HIGHWAY, CHICAGO, ILLINOIS 60631 312/763/6060 
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Just in case you: 
run out of water. 


Like onto a trailer, beach or uncharted sandbar... FASTBACK OMC |7 
Stern Drive puts these and other worries 'way beneath you, with i 
the highest-kicking power tilt in stern drive—a good 10° higher 
than any other stern drive built. And that's only one perform- 4 
ance feature built into every economy-minded OMC Stern 

Drive. On top of the most exciting power on water, you get 15? 
greater maneuverability, electric power shift and exclusive 

OMC rubber-cushioned engine cradle—all at no extra cost. 

And all protected by famous OMC corrosion resistance and 

the industry's only full 2-year warranty.* See your boat, 

dealer. Or send for the 1969 OMC Power Catalog, yours j 

free from Outboard Marine Corporation, Galesburg, lllinois. 


"The wes stern drive with a 2-year warranty 


For 24 months after purchase, OMC Stern Drive will replace to the original purchaser of an OMC Stern Drive any part 
of it ita ctur re, which upon inspection proves to have failed in normal use due to tat ulty material or workmanship. 


NEW 
SECURITY IDEAS 


FROM 


Master 


STOP “‘TOW-AWAY” TRAILER THEFTS 


New security device, utilizing a Master 
pin tumbler locking mechanism, pre- 
vents “‘tow-away”’ trailer thefts. If 
they can't tow it, they can't steal it. 


F No. 15 = S 
E SUPER SECURITY | E 
: PADLOCK tH 4 


Master 


- 


NEW HELP FOR SECURITY PROBLEMS 


A giant-sized new padlock specially 
designed to resist all known methods 
used by burglars in application of 
external forces on padlocks. Offers 
powerful protection wherever extra 
security is needed. 


Master Lock Company 
MILWAUKEE, WISCONSIN 53245 


U Jet de - Largest Padlock Monupactinens 
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PS Readers Talk Back 
[Continued] 


lock up all four wheels fast. To lock up all 
four wheels, the tire will not maintain di- 


rect contact with the road surface, but slide 


on the rolled up rubber of the tire. To make 
the shortest stop is to hold the wheels next 
to lockup. 

CURTIS PALMER, Norfolk, Va. 


In theory, the best braking effect is ob- 
tained when the wheel is just short of skid- 
ding, or even partly skidding. But no driv- 


] 
i 


er is able to modulate his braking effort so J 


that he can maintain maximum effect. He 
will either be underbraking or overbraking. 
It's better squarely to overbrake the whole 
time. Your best choice is to lock the wheels 


| and skid. When antiskid brakes that can 


free the wheels in incipient lockup become 
available, that promises true maximum-ef- 
fect braking. 


PS aids in driver education 


Ever try finding up-to-date, clearly writ-~ 
| ten, and well-illustrated articles on engi- 


neering, safety, and driving techniques suit- 
able for use in driver-education classes? 
Surprising as it may seem, there is a dearth 
of such material... until PS came to my at- 
tention. Your help has been tremendous. 

JAMES K. SCOBLE, Instructor 

Coronado High School, Calif. 


Proposal for curbing auto pollution 


You could prevent a lot of pollution that 
occurs when cars are stopped with engines 
running at stop signals by having the motor 
stop. Quick starting could be achieved by 
using oversize batteries and a sensitive car- 
buretor. You would also save fuel. 

FRED KIRCHNER, Brooklyn, N.Y. 


Plexiglas finishing tips 

Your article about working with Plexiglas 
[^Art Panels with New Flair," Apr.] is good, 
except that you left out these finishing tips: 

e Sand all surfaces to remove saw marks. 

e File surfaces with fine file to remove 
sandpaper marks. f 

e Lightly sand surfaces with extremely 
fine emery paper to remove file marks. 

e Buff the surfaces with white buffing 
compound on a buffing wheel. 

This treatment should produce a mirror- 
smooth edge on the plastic. 

JONATHAN MILLS, Toledo, Ohio. 


ee8505b:8204508288284988080807080852880000840800002a80828B882008280258 


Want to get something off your chest? 
Write ‘Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 
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TOM McCAHILL SAYS: 
"There's COLD CASH 


In Repairing 
| 77 


These Things! 


Each time a buddy of mine moans about the lousy 
repair job he got on his refrigerator or toaster or 
washing machine, I’m reminded of the fact that a 
good Appliance repairman is a mighty rare breed 
these days. 

This neighbor of mine had refrigerator trouble just 
last month, and needed some speedy repair service. 
After phoning half a dozen repairmen who were 
booked solid for days, he finally had to settle for a 
bum job from a guy who had no business calling 
himself an Appliance repairman. This brings me to 
an important point. No one who wants to earn 
money in Appliance repair needs to learn by trial and 
error. There's a great, low-cost home study plan on 
the market that covers every type of Appliance re- 
pair in detail. The course was prepared by the Ap- 
pliance Division of the National Radio Institute, one 
of the biggest and best schools in the field. Thousands 
of guys like yourself have studied with NRI, and 
many of them have more than paid for the low 
tuition fee within their first couple months servicing 
Electric Appliances. 

If you want to make money (and who doesn't) in a 
field that's crying for good talent, make certain you 
send for a free NRI catalog. Get the details on the 
well-illustrated lessons that teach you how to repair 
home, farm and commercial Appliances, and small 
gasoline engines. You'll be amazed at how little the 
training costs. And you'll even get a professional 
Appliance Tester without extra cost. 

NRI has been in the home study field since 1914, and 
they have a staff of 150 experts in Washington, D.C., 
who guide you through the course with more per- 
sonal attention than you'd fine in some classrooms. 
If you're really out to learn, they can furnish a 


special course in air-conditioning and refrigeration 
repair, too. 

Even if you've never tried to put a toaster in working 
order, even if your schooling never went beyond the 
tenth grade, I'm as certain as my name is McCahill 
that you can make money in the Appliance repair 
field with the help of this NRI course. 

Do yourself a favor right now. Send off the coupon 
below and NRI will send you a free catalog. If you 
don't like the looks of this material, you can forget 
the entire deal, and you'll be out only one postage 
stamp. But remember, the Appliance repair field 
needs qualified men now. And you can qualify with 
NRI training. 


— leo. Ws bhane 


P. S. NRI won't send a representative to call on 
you. They've never needed any with this great course! 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


OK- I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 


jj; |  —————————"—— — Pr— ——— M ——— ——————— P! LÀ 
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City 


Accredited Member National Home Study Council. 


601-069 


AVAILABLE UNDER NEW GI BILL. 


If you served since January 31, 1955 
| or are in service, check Gl line below. 


State . Zip Code 


[] Check for facts on new GI Bill. 
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most famous mechanic 


Each month in PoPuLAR SciENcE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


“Say, Smokey-" 


A clinic on cars by America's 
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"I use my '68 Pontiac a lot on weekends, 
but not much during the week. I have to 
grind the starter a long time before she fires 
up. Would an electric fuel pump help?" 

STAN KENNING, St. Paul, Minn. 


That electric pump would help you, but 
an engine preheater would help, too. Also, 
you might try a small priming device to fit 
on the air cleaner, such as they are just be- 
ginning to install. 


"Our '68 Volvo 144S with over 26,000 
miles has recently developed a bad case of 
dieseling. After a series of visits to the deal- 
er I was informed that the trouble was in 
the PCV system, which they were unable to 
do anything about. I was advised to stop 
the car, clutch in, then slowly release the 
clutch with the brake on and engine in 
gear to stall it to a stop. They said it would 
do no harm. Isn't there a better solution?" 

GORDON F. Yocu, Palo Alto, Calif. 


Nearly every car on the road is doing 
this to varying degrees, under different con- 
ditions: in the late models, that is. The so- 
called smog control has aggravated the prob- 
lem. I wish I could tell you a sure cure, but 
what works on one car, one place, doesn’t 
apply to another. What they told you won’t 
hurt, but another sure stop for you is to 
shut the key off, and block off the air intake. 


“I want to ‘hit the strip’ with my '67 SS 
396 with 350 hp. and four-speed transmis- 
sion, I'm gathering parts, but there is one 
area I need your advice on—clutches. I'd 
like to get a Schiefer Rev-Lok, but the tag 
is too high. A friend suggested a 409 truck 
clutch. Is there such a thing? Please tip me 
off since this is my first year at the drags.” 

MICHAEL KLEIER, Ft. Thomas, Ky. 


i4 POPULAR SCIENCE 


The solution is real simple. Get the L-88 
Chevrolet clutch assembly installed. 


“I have a question on Carter carburetors. 
I just traded a ’61 Buick Electra in on a 
'66 Le Sabre. Both are equipped with A/C 
and Carter four-barrel carbs with tank re- 
turn from fuel filter on both. I have to pump 
the accelerator about six times after the car 
stands overnight to start. Could the gas be 
draining back to the tank?" 
Davin G. Watson, St. Petersburg, Fla. 


The carburetor itself drains into the man- 
ifold and the gas evaporates. You then have 
to refill the bow] with the starter running 
the fuel pump. Actually, the car starts on 
fuel delivered by the accelerator pump 
which gets it from the lower part of the 
carb bowl. Your best fix would be to go to a 
tune-up man who believes in going by the . 
book, and have him check the carb to specs. 
It sounds like the automatic choke is lying 
down on the job, too. 


“My 1965 Fairlane gets a reddish-brown 
deposit on the spark-plug electrodes, com- 
pletely bridging them in 500-600 miles. The 
car has run 52.000 miles, uses no oil, com- 
pression is normal. I use Trop-Arctic oil, 
and have since the car was new. Ford me- 
chanics told me this was carbon, and that I 
should switch to Ethyl every third tank of 
gas. Well, I switched completely to Ethyl, 
retorqued the head bolts for possible leaks, 
switched to hotter plugs, renewed plug wir- 
ing, and replaced points and condenser. So 
far nothing has had any effect." 

Don MICKEY, Louisville, Ky. 


Remove the head, clean the carbon out, 
and install the right Autolite plugs for that 


Continued 


Another first from General Tire: 


Well give you 
a mile and a half for every 
mile youre getting now. 


If you're getting 20,000 miles on 
conventional tires, you can now 
look for 30,000 miles with the new 
General Jet-Radan Radial. 

Safe miles. And you'll get that 
5096 mileage dividend no matter 
how hard you drive. 


Our most efficient tire. 
You get more usable power and 
increased traction. Two things 
that help in tight passing situ- 
ations. Or on slippery roads. It 
even saves you money on gasoline. 


Unparalleled safety. 
General's new radial construc- 
tion resists the damaging shock of 
potholes. And the 


TREAD CONTACT 


ON BES blowoutsthat can re- 
WIES sult. The radial con- 
(co vor g struction of the new 

Sat Jet-Radan combines 

Y with a Dual Traction 
tread to give you 
more contact with 
the road. The tread 


won't lift off on sharp turns. Your car 
is more stable — even at high speeds. 


Talk to an expert. 

Only your General Tire Specialist 
can explain everything that the new 
Jet- Radan Radial can do for 
your driving. 

Get a life and a half GENERAL 
from your tires. Anda | 
whole new feel for 
the road. 


Jet-Radan, the new » Radial 
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Here's why 
Winnebago 
sells more 
pickup covers 
than any other 
company in 
the world. 


Selection: Dozens of models to fit most 
any pickup. 


Strength: Exclusive Winnebago Thermo- 
Panel® construction combines insulation 
with strength and light weight. 

Comfort: Fully styrofoam insulated and 
lined with pre-finished plywood. 


Safety: Safety glass windows to comply 
with all federal safety regulations. 


Price: From less than $200 to $700. 


Service: Over 170 assembler-dealers from 
coast to coast and Canada. 


Designed from the inside out - 


Send for a free catalog and the name of 
your nearest dealer! 


Thermo-Panel Div. Box 152 PS 
Forest City, lowa 


NAME 
ADDRESS 
CITY. 


STATE. 
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“Say, Smokey—"' 
[Continued] 


model, using the series-gap type. Follow up 
with a tune-up, checking the exhaust system 
for too much back pressure. I believe your 
basic problem is from carbon deposits, which 
the series-gap plugs can live with best. If 
an expert could do it, it might help to open 
the exhaust ports a little. But beware of an 
amateur doing that job; it can bring on a 
backlash—such as loss of mileage. 


"I am buying a 17-foot boat. With motor 
and trailer it weighs approximately 2,150 
pounds. Is this too big a load for my 1963 
six-cylinder Valiant?" 

M. GALCERAN, Miami, Fla. 


Yes, and no. It can pull it, providing your 
trips aren't too long, not too fast, and there 
isn't too high a gear in your car. Most im- 
portant, success will depend on having some- 
thing bigger and stronger than the “bicycle 
tires" Valiants had for standard equipment. 


"I have a 1968 Chevy H-SS with wide 
oval tires, and the front ones are continually 
going out of balance. After much frustration 
with the dealer, I found that if I marked 
the balanced tires with chalk across the 
weights, and checked them a week later the 
chalk had moved, indicating that the tires 
were actually creeping around the wheels. 
How can this be stopped?” 

KEN BECKER, Washington, D. C. 


Chevrolet must have the answer to this 
one, which I can’t solve by remote control. 
Write to Vince Piggens, Chevrolet Engi- 
neering Center, Warren, Mich., stating the 
problem. He should have the answer. 


“When I bought my 1965 Pontiac Bonne- 
ville new, I noticed immediately that the 
brakes faded in high-speed emergency stops. 
Complaints to the dealer didn’t help. When 
the second relining was due I tried Sears’ 
40,000-mile warranty lining. For a while the 
fading stopped. However, they wore so rap- 
idly that every four months the front ones 
needed free replacing—with drum-turning 
each time! Last summer they needed re- 
placing while on a trip where no Sears store 
was available, and the cost was $64, and 
worse, the fading started immediately.” 

J. O. GLonRvic, Hacienda Heights, Calif. 


Put on new drums and a good lining like 
Grey Rock Premium and have your wheel 
cylinders and retractor springs checked. 


“Please give me your opinion of the ad- 
ditive STP, which is supposed to make an 
engine run smoother. Is it really any good?” 

S. H. CHADWICK, Vancouver, B. C. 
Continued 


35 
suring words 
romyour | 
Volkswagen dealer. 


This 
used car is 
guaranteed 
100%. 


("The dealer guarantees 100% to repair or replace the engine 
«transmission + rear axle » front axle assemblies * brake system 
- electrical system for 30 days or 1,000 miles, whichever comes first.) 


*This sign appears only in cars selected by your VW dealer. © VOLKSWAGEN OF AMERICA, INC. 


JUNE 1969 | 17 


Crisp Bacon 
in 9Q Seconds 


with INTERNATIONAL’S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
"piping hot” TV dinner (frozen) in 3% minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes" instead of 60 minutes. Fry crisp bacon 
in 90 seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 115 vac 
house circuit. Write for folder. 
"Times are approximate 


$595.00 


INTERNATIONAL. 


CRYSTAL MFG. CO. INC. 
10 NO. LEE * OKLA. CITY, OKLA. 73102 


—— — —M— M 


= Discover the Excitement of Learning | 


COLOR TV, COMMUNICATIONS 
ELECTRONICS 


by practicing at home with kits 
NRI sends you 


CN Train at home for op- 
- BUILD YOUR OWN portunities awaiting you 
in Color TV, Broadcast- 


OLOR ing - Communications, 


W Industrial Electronics. 
NRI 


m 5 


courses include equip- 
ment totally engineered 
for training purposes. 


2 i di p — | 


set as you learn TV-Radio Servicing. Make $5 to $7 an 
hour spare time as you train. Whatever your educa- 
tion, or your reasons for wanting to learn Electronics, 
NRI has 15 training plans you should know about. 
Mail coupon for free Catalog. No salesman will call. 
NATIONAL RADIO INSTITUTE, Electronics Divi- 
sion, Washington, D.C. 20016. 
APPROVED UNDER GI BILL 


S®eseseeosceuveseeceseeceeseeseeseeaeseeeaeaeaas 
NATIONAL RADIO INSTITUTE 101-069 ® 
Electronics Division [] Check for facts» 
Washington, D.C. 20016 on new GI Bill. 
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.* 


e ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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learn - by - doing | 


ids US You gain priceless ex- | 
perience at home. Build your own custom Color TV | 


"Say, Smokey—" 
[Continued] 


I wish you hadn't asked me, since it won't 
improve my relations with the STP people 
much. But here goes: It does help certain 
kinds of engine trouble. BUT, if it helps it 
usually means that your engine needs over- 
hauling—nuff said? 


“Every time I shift my 1965 Karmann- 
Ghia into fourth gear I hear a loud rubbing 
noise and something happens that shakes 
the whole car. l've taken it to two VW spe- 
cialists, but neither could help." 

DONALD L. McIver, Ossining, N. Y. 


You had better hurry up and find some- 


body that understands those cars' transmis- ' 


sions or you're due for a big bill. 


“Which instrument, dwell-tachometer or 
exhaust-gas analyzer will allow me to make 
the most accurate carburetor adjustments 
on my 1969 Catalina with two-barrel carb?" 

K. G. DouGLas, Milwaukee, Wis. 


My number-one rating goes to the ana- 
lyzer, number two to the tachometer, but 
for best results you should use both. 


"I want to soup up my '64 Falcon 260, V-8, 
four-on-the-floor with an Edelbrock single 
quad hi-riser manifold and Holley single 
four-barrel 550-c.f.m. carburetor. Several 
people have informed me that I'll need a 
special cam or the engine will flood out when 
I step on it. What say you?” 

PHILIP BLANC, Great Kills, N.Y. 


To get anything out of that baby besides 
good looks when you add the manifold and 
high-performance carb, you'll also have to 
invest in a high-performance cam and ex- 
haust to match. Souping up is never a half- 
way measure. 


"I have a Harvey Hanson compression 
gauge with conical rubber nose. I can’t seem 
io hold it with enough force to get a reading 
without gas blowing out around the gauge. 
With the awkward position of my arm on 
most of the holes, should I be able to do this?”’ 

HARRY R. PAHL, East Cleveland, Ohio. 


It’s almost impossible to get a reading with 
a friction fit against compression, even when 
you can get at a plug hole readily, which 
mostly you can’t. There is a screw-in type 
to fit the plug holes—get one and make it 


easier for yourself. MES gy 


Got a aüesttsna on autos? Send it to: 

"Say, Smokey—"'' POPULAR SetENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


HOME ENTERTAINMENT 
DISTRIBUTION WIRING SYSTEM 
FOR DO-IT-YOURSELFERS - 


Everything needed to wire 
We your home for multiple set re- 
HWK-75 75 ohm ception — in easy-to-handle kit form. 


HWK-300 300 ohm - 
@ For Color TV — UHF/VHF @ Black & White TV @ FM/FM Stereo 


Turn your whole house into a home entertainment center. Operate up to four 
sets, or be able to move your entertainment equipment from room to room. 
Kit includes all necessary parts, fittings and instructions. 


Please send free brochure 20-520 on FINCO HOME TV 
DISTRIBUTION KIT. 


EA THE FINNEY 
FINCO.: COMPANY 


aie 34°W. interstate Street, Dept. ps.c| Address 
"Bedford, Ohio 44146 City 
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Science 
Newsfront 
Last-minute news 

and notes to keep you 
up-to-date 

By ARTHUR FISHER 
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A land speed of an incredible 6,800 m.p.h. may 
soon. Engineers at Sandia Laboratories plan to "float" 
three-ton rocket sleds in magnetic fields to overcome 
problems that beset conventional sleds when they travel 
along rails at high speeds. The two-stage rocket sled 
(shown here) has a standard first-stage booster. But sus- 
pended below it is a separable second stage with two 
wing-like superconducting magnets. The rocket will zip 
down a four-mile track, propelled for the first half-mile 
along regular rails by the first-stage booster. The second 
stage will then take over and the sled will enter a metal 
vacuum tube beneath the rails. Here, the powerful super- 
conducting magnets will induce “mirror” magnetic fields. 
Result: the frictionless magnetic "cushion" for the sled 
and reduced air turbulence yield super speed. Sandia 
uses rocket sleds to test nuclear-weapons components. 


Glass-reinforced concrete, called Fycrete, 
needs no expansion joints and won't crack in 
freezing weather, yet it is 60 percent cheaper 
than conventional reinforced concrete. The 
inventor, Dr. Sami A. Klink, is a Lebanese 
engineer who developed the material at the 
Rensselaer Polytechnic Institute in Troy, 
N.Y. Fycrete consists of specially treated 
glass-fiber elements that are mixed with con- 
crete on the site or in plants. Roads, runways, 
and pavements will benefit from “‘seamless’”’ 
Fycrete construction. 


The “engine” that drives our weather pro- 
cesses is in for a massive investigation by ship, 
sub, plane, and satellite. The subject of this 
inquiry is the interaction of ocean water and 
air, which powers atmospheric circulation. 
Meteorologists just don't know enough about 
the process; until they do, they'll never be 
able to make weather predictions extending 
to weeks, rather than the mere days they can 
forecast now. Their project is called BOMEX, 
for the Barbados Oceanographic and Meteor- 
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ological Experiment. Running from May 
through August, it will literally assault the 
air-sea environment with a task force of 10 
ships (including one that flips to stand 
straight up in the water), 24 planes, several 
orbital satellites, and 15,000 men. The arma- 
da of weathermen and oceanologists will 
blanket 90,000 square miles of the ocean east 
of the Caribbean island of Barbados. Ships. 
airplanes, and satellites will sound water and 
air from 100,000 feet up to 18,000 briny feet 
deep. The project involves civilian and mili- 
tary agencies under the coordination of the 
Environmental Science Services Administra- 
tion of the U.S. government. 


Dangerous X-ray emission from color TV sets 
is more serious and widespread than pre- 
viously thought, according to a brand-new 
two year study of 5,000 homes. (See “The 
Truth About X-Ray Hazards from Your TV 
Set," PS, Apr. '68, and "Licking the X-Ray 
Menace," PS, Dec. '68. The U.S. Public 
Health Services Bureau of Radiological 
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3” ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up, 60 to 180 power—famous 
Mt, Palomar reflecting type, Aluminized and 
overcoated 3” diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens. 3X finder, hardwood tripod. Incl 
"STAR CHART'; 272-page HANDBOOK, 


"HOW TO USE YOUR TELESCOPE'' 

Stock No. 85,050N  ................... $29.95 Ppd. 
Stock No. 85,105N ...(4'4"). $84.50 FOB 
Stock No. 85,086N 


ni (6")....$199.50 FOB 


FISH WITH A MAGNET 
Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to this 
powerful, but lightweight Magnet—drop it 
overboard in bay, river, lake or ocean. 
Troll along the bottom—your ‘‘treasure’’ 
haul can be outboard motors, anchors, fish- 
ing tackle—all kinds of metal valuables. 
Specially designed plastic coated horseshoe- 
shaped with 344" sq. gripping surface. Tre- 
mendous lifting power—over 150 Ibs. on 
land, much more under water.  — 

No. 71,135N ....150 LB. PULL... $12.50 Ppd. 
.. 75 LB. PULL... $ 8.75 Ppd. 


ER... 


Se a a an 


Ve eaa in 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (254" x 19394") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N ................. ...$2.25 Ppd. 
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Featured in Pop. Science Article: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun" 


&tock No. Diam. Mirror Thickness Price 
70,003N æ 41/4" * s.a š $8.00 Ppd. 
70,004N. Bv X 1"7......13.95 Ppd. 


20:005N.. 8"......1X3'"....21.00 Ppd. 
70,006N a d 10" e " 8 & à » « 34.25 F.O.H. 
70,007N LL. 1215 JF " » @ 


Genuine electronic strobe creates psychedelic 
or old-time effects. For parties, experiments, 
combos, night clubs, dances, exhibitions. 
Best party ice-breaker ever—''freezes'' the 
action and ''unfreezes'' guests. Practical too 
—check action of moderate-speed machinery. 
Xenon lamp gives one million flashes. 615" 
diam. reflector. Uses reg. 110-120 AC. cur- 
rent. Solid walnut cabinet, 9144" x 954" x 4", 
Send for Bulletin #9875N—describes other 
new unique lighting effects. 

No, 70,989N. sss $. 79.95 Ppd. 
No. 71,041N MEGA STROBE ....$149.95 Ppd. 


ci KEEP PACE WITH 
4). THE SPACE AGE! 


AMAZIN 
BARGAINS 


for Fun * Study * Profit 
from | 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 
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AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3!5"— 
enlarges them to 35" x 30" if screen is 614 
ft. from projector, larger pictures if screen 
is farther away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. cur- 
rent. . . 6 ft extension cord incl. Operates 
on 60 watt bulb, not incl. Size 12" x 8" x 
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GIANT WEATHER BALL 
"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise.  . | 
Stock No. 60,568N (8° diam.)..... $2.00 Ppd. 
Stock No. 60,632N (16' diam.)....$7.00 Ppd. 
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SEE MUSIC IN DAZZLING ACTION 


| SioN DRAMATIC BREAKTHROUGHIN 
A AUDIO-VISUAL ENJOYMENT 
See Maw Popular Science Feature Article 

Actually see favorite musical selections trans- 
lated into fantastic patterns of beautiful 
color—each individual note creating its own 
unique, twisting, radiating shape . . . each 
shape dancing and prancing, whirling and 
swirling in perfect time with the music. 
Attach to stereo, radio, tape recorder, Send 


No. 71,030N—8" Set ................. 


"a 


* EM aa T TRU m um m icf Coie n = 
Ent use pug EE Vm 


MODEL 


Solve problems, teach logic, 


l play games, 
Adds, subtracts, multiplies, shifts, comple- 


ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 314" x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 
15 experiments. 

Stock No. 70,683N .. 


WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms—take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70,205N ......................$4.00 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 
GIANT FREE CATALOG 
148 Pages! More than 4,000 


a UNUSUAL BARGAINS! 
| E. Packed with huge selec- 


j tion of telescopes, micro- 
scones, hinocuhirs, map- 
nets, macnifiers, prisms, 
nhoio components, parts 
kits, accessories — many 
hard-to-wet «urplus bar- 
rains. 100's of charts, 
'Mue-trations. For hoblhy- 
ists. experimenters, 
«Shonin, gocutry; E 

i : or FREE Catalog “N 

Mal OBS ENTIFIC CO.. 400 Fdscorp 
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TRE 
WINDOW 


BEST WAY TO 
REPLACE BROK- 
EN GLASS. DAP 
33 GLAZING 
IS EASY TO USE. 
STAYS FLEXIBLE 
FOR AIRTIGHT, 
WATERTIGHT 
SEALS. OUTLASTS 
ORDINARY PUTTY 
BY YEARS. 


DAP Inc.,Dayton, Ohio 45401 | sussipiary OF Plough Ine. 
Also available in Canada 


HEAVY DUTY 
STAPLE 
GUN 


i fo staple 
-sizes from KAN 


i Vig y 


OF HOUSEHOLD 
FASTENING USES 


Install ceiling tile 

Apply insulation 

Fasten weatherstripping 
Reupholster chairs 

Fasten fence wire to posts 
Repair window screens 
Secure antenna wiring 
Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 


Apply polyethylene vapor 
barriers 

Make window boxes 

Trim kitchen shelves 

Line closets 


" trunks 

Cover valances 

Hang drapes 

Affix wall decorations 
Install plastic wall brick 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 
FASTER .. BETTER . . CHEAPER . 


i At Hardware, Lumber and Building Supply, Stationery 
? and other retail outlets 


| ARROW FASTENER COMPANY, INC., Saddle Brook, N. J. 07663 
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Fasten burlap around tree f 


Science Newsfront 
[Continued] 


Health has announced that the new survey, 
conducted in New York State’s Suffolk 
County on Long Island, revealed radiation 
levels much more dangerous than those found 
by the Bureau’s surveys in 1967 and 1968. 
The Public Health Service concluded after 
the 1968 tests that about 225,000 homes in 
the United States had unsafe TV radiation. 
But the Suffolk survey, which is the most 
extensive to date, found an appalling 20 per- 
cent of all color TV sets sampled to be emit- 
ting X rays at a harmful level. On this basis, 
three million of the 15 million color TV sets 
in the nation might pose a health threat. 
Moreover, the survey found that all color TV 
sets were emitting at least some X rays. The 
physicist who conducted the survey reported 
that dangerous levels of radiation were pres- 
ent in all types of color TV sets, regardless 
of screen size, age, cabinet, brand, or model. 
All such sets could be made safe by relatively 
simple changes—such as reducing high volt- 
ages to recommended levels or replacing of- 
fending tubes. Manufacturers of the sets 
involved made these changes either free or at 
a cost of $15 to $25. 


Mineral prospecting may soon be carried out 
by low-flying aircraft sniffing for mercury 
vapor. The U.S. Geological Survey in Den- 
ver, Colo., reports that most metallic ore 
deposits contain mercury, which is slightly 
volatile. A very thin mercury vapor escapes 
from the ground over such deposits. It can 
be detected at the surface and up to 200 feet 
above, even when the amount of mercury 
present is a mere billionth of an ounce. If 
apparatus can be made sensitive enough to 
detect the mercury from a plane, this tech- 
nique of mineral prospecting might prove 
commercially feasible. There’s mercury in 
them thar hills! 


Is there life on Mars? No one knows, but the 
odds on a “yes” are now a little bit better. 
Why? Three astronomers at the McDonald 
Observatory of the University of Texas have 
secured the first “absolutely conclusive proof" 
that the Martian atmosphere contains a 
prime prerequisite for life as we know it— 
water. Two of the astronomers were from 
NASA's Jet Propulsion Laboratory; one was 
from the University of Texas. They focused 
an 82-inch reflecting telescope on Mars and 
analyzed the planet's light with a spectro- 
graph. The results showed that the “air” of 
the planet's southern hemisphere contained 
water vapor in an amount equivalent to a film 
of liquid water two-thousandths of an inch 
thick; the northern hemisphere is twice as 
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Less wo 
for Fathe 


when he uses tools coated with TEFLON-S*. With, 
TEFLON-S, handsaws won't bind, pruners and otheh, 
garden tools won't gum up with sap, wood planes ` 
glide smoother and won't drag, power saw 

blades last longer and cut cleaner. 

And all TEFLON-S coated tools resist rust. 

TEFLON-S will make your father's days 

a little smoother. 


*Hoeg. U.S. Pat. Off. for Du Pont's non-stick finishes. 
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Falcon 


Cadillac Buick 


CHEVAOLET 


Chevrolet 
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Chrysler Ford 


Pontiac 
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Th underbird 


Let the Experts Who Make 
the Cars Show You How to 


Oldsmobile Dart 


= 


è m 
2-in- lauro REPAIR MANUAL 
i Famous Illustrated Manual shows how 
you can fix just about any part of 2,300 
CAR MODELS 1963-1969, including all 
new Cars — Quick, Easy, Right! 


s TROUBLE-SHOOTER Section and de- 
tailed trouble-shooting info thruout 
help pinpoint 4,200 car troubles. 


No "breeze thru" tough car repair 
. jobs! MOTOR's brand-new 1969 2-in-1 
Manual brings vou expert guidance from 
the engineers who make the cars. Over 
1,100 big pages. 3,200 pics, crystal-clear di- 
rections make every job easy as A-B-C. 
FREE 10-DAY TRIAL. Then pay 52 in 10 
days, $3 a month for 2 months, then $1.95 
(plus delivery and sales tax), or return 
book postpaid. Send no money now! Cut 
out this ad — mail with name and address 
to MOTOR BOOK DEPT., Desk 926, 250 
West 55th St., N. Y., N. Y. 10019, 


TRY GIANT 
ILLUSTRATED 
| “HOW-TO” BOOK 
FREE 

FOR - 
10 DAYS 
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GREER TECHNICAL INSTITUTE, INC. 
nmn 


OFFERS = 
TRADES £f 


Become Succwsdfal as 
Thousands of Others! 


DIESEL TRUCK DRIVER* 
WELDING: GAS, ARC, HELIARC* 
> AUTOMOTIVE SPECIALISTS* 
BODY AND FENDER 
MACHINIST—TOOL AND DIE 
DIESEL SPECIALIST* 
REFRIGERATION - AIR 
CONDITIONING* 
e HEAVY EQUIPMENT 
OPERATOR OR MECHANIC* 


* 2 YEAR AUTOMOTIVE & 
DIESEL TECHNOLOGY 


"Courses also Available in Home Pre Training 
VETERAN APPROVED 


2233 SO. MICHIGAN AVENUE 


CHICAGO, 


foes I———— Wu pts Ben 


ILLINOIS 60616 


GREER TECHNICAL INSTITUTE, INC. PRE 
2233 SO. MICHIGAN AVENUE z RESIDENTIAL 
CHICAGO, ILLINOIS 60616 C VETERAN 


Gentlemen: Please send more information about above trades. 
COURSE sanin EE 
TS ee TEN EET TESUUEBER ER ON IERI 
PODRE —— — E 


CITY — —— STATE = Peb95 


ACCORDIONS 


c ipo ER S 


BIG SAVINGS ON ACCORDIONS & AMPLIFIERS! Save up to 1 or 
more on famous make accordions. Over 40 standard & electronic 
models, Buy direct at low discount prices. Get 5-day home trial. 
small down payment, easy terms. Free Gifts. Trade-in allowance. 
Money back guarantee. Write for catalog and Discount price list. 
Accordion Corporation of America, Dept. P-69, 5535 W. Belmont 
Ave., Chicago, Ill. 60641. 
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Need more money? Earn $60-$75 
aweek, spare time, at home mak- 
z ing rubberstamps for offices, fac- 
tories, individuals, Hundreds of 
gs Uses. Hundreds of prospects—ey- 
erywhere, Rightin your own com- 
| munity. Turn out special stamps for 
names, addresses, notices, prices, ete, 
? in minutes with table-top machine. We 
furnish everything and help finance you, at 
leas than bank rates. Write for free facts, 
No salesman will call. 


Rubber Stamp ae 1512 Jarvis, Dept. R-3-FS, Chicago 60626 


LEARN SURVEYING AT HOME. 1000s big pay jobs open to trained Surveyors. 


U.S. Bureau of Rae Hue predicts shortage of 50,000 
cil engineering technicians (Surveyors, etc) by 1975, Qur 
You Get BIG BB PIECE eae stap- VES step home-study plans have helped 1000s begin- 
SURVEYING KIT 
WHEN YOU ENROLL... 


ners toward prestige salary, security, Why not you? Send for 
"SURVEYING CAREER KIT"—ALL FREE! No salesman will call. 


Write & state 326. NORTH AMERICAN SCHOOL OF 
m SURVEYING & MAPPING 4500 Campus Drive 
Dept. 4186, Newport, Calif. 92660 
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INTO 


V.T.I. iraining leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles, computers, radar, automation. Basic & advanced 
courses, E ‘ngineering Technology and Electronic Tech- 
nolery Curricula both avallable. Assoc. degree in 290 
mos. B.S. obtainable. G.I. approved. Start Sept., Feb. 
I'orms. campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


CLOCK s 
NOW [I 


;Duild for 


lans. 


rit © SIZE PATTERNS Gii R icis 

Jet age heavy brass weight. 
TORRE. original) Westminster, Tuhe-bell chime move- 
ments, gorgeous bronze-silver MOVING MOON dials. 
LYRE pendulums, finest solid 3a“ kiln dried mahogany, $8 
walnut or cherry -iffy Joint Kwik-Bilt case kits. $1.00 each | 
plan. Rush 52,250 all three plus Free Bonus "Petite Grand- t 
mother'' plan, as folks have for over 50 years. 


Kuempel Chime Works, 6 Kuempel Bldg., Minneapolis, Minn. "85416 


DRAINS pools, cellars, laundry tubs ¢9 95 
IRRIGATES — CIRCULATES — SPRAYS ""*"" 


Type P Pump. 1,001 uses. Stainless shaft. Won't 
rust or clog! Use Vs HP motor or larger... 34 
HP for up to 2,400 GPH; 450 GPH 80’ high; or 
1,800 GPH from 25’ well. 1” inlet; 34" outlet. 

Coupling included free . $8.95 
HEAVY-DUTY BALL-BEARING PUMP. “Up to 5,200 
GPH; or 3,000 GPH from 25’ well. 114" inlet; 1" 
outlet ....... $12.95 
P’pd cash with order. MONEY BACK GUARANTEE 


LABAWCO, Box 3, Belle Mead, N.J. 08502 
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A girl can't stomach a guy with a pot belly. 
Especially when he's in a swim suit for all the 
world to see. It does nothing for her image to be 
associated with a Mr. Lard Belly. And it doesn't 
do a blessed thing for him, either. 

Until now there was no simple, foolproof way to 
quickly trim your waist — reduce your weight in 
a matter of days — and keep it there, But now 
there is. It's Joe Weider's famous Slimmers For- 
mula — a ridiculously easy way for a Slim Jim 
to trim his waistline and shape up. And for a 
chubby Charley to lose up to a pound-a-day, 14 
pounds in 14 days. 

The Slimmers Formula is a guaranteed, simple 
3-part program that really works -— making you 
look years younger. Age is no problem: yes, 20, 
30, 50 or even 70, you'll look and feel like a new 
man — fast, or you get every penny back. This 
is the only guaranteed way to lose inches off 
your waist, hips or any other part of your body 
and regain that youthful, athletic look in the 
privacy of your home — regardless of your years. 
There just isn't any other way. It's so good it's 
endorsed by coaches, physical education instruc- 
lors and physique champions everywhere. 


THE "SLIM GARD" 


The Instant Slimmer — Trims 
inches off your waist, hips and 
lower back — without dieting — 
without exercising. ; 


For a speedy “Getaway” on the Slimmers Formula, 
slip on Slim-Gard . . . then take it easy, for 
while you're sitting around, watching TV, relaxing 
or eating, your waist, hips ‘and small of the back 
are getting an effortless "going over" that takes 
inches off your soft belly without your even know- 
ing it. It hugs your body gently but firmly, keep- 
ing warm air in — cool air out — trimming inches 
effortlessly away! Slim-Gard. works effectively for 


the fat or slender man. Instructions are included® | d 


for the fat man who wants to quickly lose 20 to 
100 pounds . . . and for the slender fellow who 
wants to lose ‘only a few inches without losing 
weight. And Slim-Gard is hidden — no one knows 
— nothing shows . . . except the inches that go! 
You're guaranteed impressive results in 10 days 
or your money back. 


Building a natural Muscle Girdle that holds 
n yon rii for life is easy, when you 
UU" buy and use C A 
and jM 
Slimmers 


SLIM 
Routine, Only ,U 08 


“SLIMMER” SHAKE 
Helps You Lose Up to a Pound- 

-Day — 14 Pounds in 14 Days 
— Without Losing Your Strength 
and Vigor. 


If you're 10 to 100 pounds overweight and want 
even faster weight losses — up to a-pound-a-day 
— Part 2 of Joe Weider's famous Slimmers For- 
mula is the easiest and most delicious way to do 
it. It's called The Slimmer Shake — a scrumptu- 
ous protein-enriched milkshake-flavored drink. It 
supplies nutrients to your body that charge it with 
power and vim while it slenderizes you. Even chub- 
by guys who won't even lift a finger can lose up 
to a-pound-a-day, 14 pounds in 14 days — just 
drinking The Slimmer Shake! It's the first and the 
best for fast weight losses . . . that's why even the 
world's strongest and best- built men and Olympic 
ae drink it to get in shape quickly. 


=$ For fast overall weight 
-4 losses you should order 


| SLIMMER SHAKE 


P} and The 
F i Slimmers $1 | 08 
w4 Routine. Only 


(2 weeks sup 


(Choice of sls or Vanilla) 


SL IM DOWN — SHAPE UP — 


ap 


THE SLIMMERS | 
ROUTINE 


Savvy Slimming Tricks 
To Shape You Up and 
Trim You Down 


Here's Part 3 of the Slimming Formula the surpris- 
ingly effortless "Aerobic/Circuit" Training routine 
used by athletes, coaches and the world's best- 
built men to get in shape fast. Within 10 days, 
you'll instantly start slimming down — your mus- 
cles grow stronger — your chest expands — 
shoulders broaden — waist tapers down — to 
create a more exciting, youthful you. ros need 
this "Aerobic/Circuit" routine NOW! — because 
it's the youthful-appearing man who gets and 
stays ahead! 


SPECIAL OFFER! 


SLIM GARD and 
SLIMMERS SHAKE 


and The Slimmers $17 
* ALL THREE 
(a $21.98 value a | l. 3 
For only 
MONEY BACK "GUARANTEE 
| am so positive this is the only 
simple, safe and effortless way you 
can see impressive results in just 10 


days — Inches Myst Go Fast— or 
every penny back. "| J 


m e e O e Oe ee {Će 


Trainer of the champions . . . with more 
than 2,000,000 giccessful students 


SERERE SOL ELE EET ELE SERE EIE CE vire veal a i 


NOWI—START MOVING YOUR BELT BACK 
A FEW NOTCHES—AND KEE? IT THERE 


It's so easy — so simple to slim down and 
shape up for life with my effortless guaranteed 
1-2-3 Slimmers Formula. Attack your weight prob- 
lem these 3-ways: (1) Wear Slim-Gard to slim 
inches off your flabby belly and hips. (2) Drink 
The Slimmer Shake to lose weight all over — up 
to a pound-a-day, 14 pounds in 14 days. A Do 
the effortless “Slimmer Routine.” WHY NOT GET 
STARTED RIGHT AWAY? 10 days from now you'll 
be so happy you did! Don't miss out on this once- 
in-a-lifetime Guaranteed "Get Slim" offer. Clip and 
n the NO RISK COUPON NOW — while it's still 
andy. 


WW If 3t VSSDSESSASÜ 1 


gr 


OR IT COSTS YOU NOTHING! 


ay ee ee Á o Á ee ee ee — € 


^ | “SLIM DO 


E pear joe: YES Liént 1o atit ewig down at 


| enclosing ADU the special low price for the plan | need to 


JOE WEIDER Dept. 100-698 G 


Famous Fitness 5 
831 - 32nd cet 
Union City, N.J. 07087 


and "SHAPE UP." |f | am not completely satis- 


" 1, fied, | can qu the ad material within 5 days for a full 
as | refund of the purchase price. 


CHECK THE “SLIMMING DOWN” PLAN YOU NEED BELOW: 


i 
| 
| 
I 
I 
ur risk! k am i 
| 
| 
I 


| 
| 
1 1. [L] stim Garp and Free Course ...... only $ 9,98 ! | 
i 2. | | SLIMMERS SHAKE and Free Course Only $11. gg | 
E SPECIAL OFFER: Slim Gard, 
: | 3. Slimmer Shake and Course .......... $17.96 
$| l enclose check or money order for: $................ i 
| | 
| ADDRESS | 
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— YOU can build and fly 


the compact Bensen Copter 
WORLD’S MOST POPULAR HOMEBUILT AIRCRAFT 


Enjoy this modern sport as others like you are doing 
in many parts of the world. Designed by aeronautical 
engineers, the Bensen Copter is fun to build, easy and 
inexpensive to fly. Holds 12 world records. Professional 
pilots and novices alike acclaim it. Ultralight, portable, 
lifts up to 300 lbs. Wheels and floats interchange- 
able. Plans and kits available. Send $3 for 3-view 
Drawings, specs, photo. 


--— -— -—-—Á a-—— a - -—-— -— oe ee eS eee —— ee ee ee Í -— A 


SEND | BENSEN AIRCRAFT CORP. Dept. PS-69 
| Raleigh-Durham Airport, Raleigh, N. C. 27602 


HM m MEE V ee red 


M ADDRESS. ———————————— 


LEARN TO BE A 


SKILLED LOCKSMITH 


s Professional Key Machine yours to keep! 
i Be your own boss. Earn steady, year-around income 
f in your spare time at home. BELSAW INSTITUTE 
^ lessons show you how to make keys, open and repair 
locks on homes, cars, business buildings. Accredited 
Member NHSC. Approved for Veterans. All tools and 
supplies furnished including the $125 Key Machine. 
Write for FREE BOOK. No salesman will call. 


BELSAW INSTITUTE / 119H Field Bldg. 
Kansas City, Mo. 64111 


Order your 5 scale model of 
the new Ford Maverick now! 


Send $1 to 


Maverick, PO. Box 5397 Dept.R, Detroit, Michigan 4821] 
Offer ends 7-31-69 


Science Newsfront 
[Continued] 


dry. The total corresponds to about one 
cubic mile of water evaporated into the Mar- 
tian atmosphere. Even though the observa- 
tions were made in very dry weather at more 


| than 6,000-foot altitude in a desert, there was 
| some 20 times as much water vapor in the air 


over the astronomers' heads as in the Mar- 
tian atmosphere. Still, some astronomers be- 
lieve this trickle may be enough to support 
some form of life. 


Fragile bubbles as breakwaters? Russian en- 
gineers say da. Experimenters at a Soviet 
Port Installations Institute report that they 
have substituted a curtain of bubbles for mas- 
sive breakwaters to protect a harbor against 
the destructive force of huge waves. They got 
good results, reducing nine-foot waves by 
70 percent. Their pneumatic breakwater 
used a line of perforated piping, which was 
laid along the port bottom in a line that 
crossed incoming waves from open water. 
When the engineers pumped compressed air 
through the perforated pipe, a curtain of 
bubbles rose to the surface and tamed the 


| storm waves by disrupting them. 


A new weather-watching system of the “look 
ma, no hands" variety is going into operation 
this summer in Sweden. The system will use 
the regular public telephone networks to 
gather weather information from seven stra- 
tegic points, and do it all without human 
intervention. A computer will automatically 
dial the telephone number of each station 
every hour. Automatic equipment will then 
read and transmit information gathered by 
electronic sensors connected to each tele- 
phone terminal. The observations will include 
temperature, pressure, humidity, and wind 


| direction and velocity. If the system proves 


its worth in terms of cost, speed, and accu- 
racy, the sensors will be adapted to report on 
precipitation, visibility, and even cloud cover. 


The world’s most powerful pulsed laser has 


. been developed at Sandia laboratories. The 


new neodymium laser emits energy in bursts 
that last only trillionths of a second. Yet each 
burst is so intense, it will heat metals to a 
temperature approaching that of the interior 
of the sun—20 million degrees. Its peak power 
is an awesome 10 trillion watts, about 1,000 
times the total electrical generating capacity 
of the United States. Researchers plan to 
use the laser to study how materials react 
to searing heat and powerful shock waves. 


They will also investigate ways of inducing 


nuclear fusion by heating deuterium to ex- 
tremely high temperatures. BH: 
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Copenhagen Tobacco isn't for smoking. 
dti isn't lit, puffed or inhaled. It: s too good to smoke. 


acp po 


Put a pinch between gum 
and cheek, and enjoy it. 
Without even chewing. 
It's too good to smoke. 
Copenhagen gives you all 
the satisfaction of prime 
aged tobaccos. It costs 
less, too. 

sure beats smoking! 


For information on how to use Copenhagen, please write: Dept. PS liarkon s selene Happy Days? 
United States Tobacco Company, 630 Fifth Ave., New York, N.Y. 10020 . Skoal? Wintergreen Raspberry Tobacco 


WEE C That's the kind 

a T re x " * G dy E rà N 0 ‘fh ar ga ins” or 

: | C M es specials or gimmicks. 
d id ye» have C "e D Just excellent tires. 
In min de | a om. . TP B At reasonable prices. 
Ne i Like the Elite. 

Tires you can trust 
your family to. 

Talk over your Car, 
your driving with 


a Dunlop dealer. 
He’s a pro. Listed 
in the Yellow Pages. 


And if he gets 
enthusiastic and starts 
to sound like Dunlop 

invented the tire, 
= Good Housekeep ping; be tolerant. 


kn GUARANTEES 


Terr] on agrynp 1o c0" We did. 


co DUNLOP 


... Means quality in tires,tennis and golf. 
Buffalo, N.Y. 14240 


ci OR PERFORMANCE p 
a» ge Ky, 


Detroit Report... 


chairman Lynn Townsend last April. 


was ordered by 
he sixth-generation 


turbine is strictly experimental, and is now on test in 


a Dodge Coronet. 


When it is redesigned with production 


costs in mind, it will be the seventh generation, and 
the eighth is slated to go into passenger cars due in 
1972. Why this sudden revival of the turbine? 

Detroit insiders say it's a reaction to Chrysler Corp.'s 
poor sales performance in the first quarter and to 

the Ford and GM turbine trucks. 


It will be a long, hot summer for automo- 
biles in 1970. That's when General Motors, 
Ford, and American Motors will bring out 
their mini-compacts, the small cars created 
to give the imports some real competition. 
In July "70, GM will introduce its XP 887. 
A month later Ford is scheduled to start 
building its Phoenix (code name). Ameri- 
can Motors will bring out its small car about 
the same time. Each of these cars will sell 
for about $200 less than Ford's Maverick, 
right around $1,800. They will be smaller 
cars than the big companies have ever built 
in the U.S. before. From now on, the small 
car will get most of the action in the U.S. 
market. As a top Ford official put it, “The 
day of the standard car has passed." 


Ford has a lot of better ideas, but the 
company's best idea may be a special do-it- 
yourself section in the Maverick owner's 
manual. The manual has 24 pages of simple 
maintenance and repair procedures that can 
save you money and keep your car out of 
the repair shop. Carburetor adjustments, 
bulb replacements, oil change, wiper-blade 
adjustments, lubrication, parking-brake ad- 
justment, and linkage lubrication points 
are among the suggested  do-it-yourself 
procedures in the book. Where necessary, 
procedures are illustrated with drawings. 


Effectiveness of GM's locking steering col- 
umn shows first results. Thefts dropped by 
about 27.2 percent in the first five months 
of the 1969 model year compared with the 
same period a year earlier. The sample 
was taken from an eastern section of the 
country, but is considered large enough to 
be accurate. From October to Januarv in 
the 1968 model year, 664 General Motors 
cars were stolen. In the 1969 period, 480 
new GM cars were stolen. During the same 
period, thefts of all cars—including the new 
GM models—were up 20 percent in the 
sample area. 


| 
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Ford turbine-powered trucks are making reg- 
ular runs as part of the company’s turbine- 
engine development activity. Turbine-pow- 
ered semitractors are hauling freight trailers 
between parts warehouses in Detroit and 
Owosso, Mich., and in Sharonville and Lo- 
rain, Ohio. The highway program began 
last summer and the trucks have been at- 
tracting attention from travelers along Mid- 
west interstate roadways and truck stops. 
The on-highway program is significant be- 
cause it is one of the final stages in proving 
an engine for mass production. Ford's tur- 
bine is the 707 model, designed for heavy- 
duty. long-haul trucks. It has hp. ratings 
of 300 to 450. Ford expects to market a 
turbine-powered truck within five years. 


Almost lost in the hullabaloo of Ford's Mav- 
erick introductior was the reduction of 
the Maverick warranty to 12 months or 
12.000 miles. Maverick is the first American 
car to return to straight 12 and 12, a cut- 
back from the five-year, 50,000-mile cover- 
age now offered on the drive train of all 
American cars. Most U.S. car makers want 
to return to straight 12 and 12, but fear 
criticism from Washington lawmakers on 
such a move. They say they can give re- 
liable guarantees on the 12 and 12, but run 
into paper work and verification trouble 
with the five and 50. 


Detroit plans to replace certain low-produc- 
tion convertibles over the next few years 
with hardtops that have sliding sun roofs. 
You've seen this move already in some high- 
priced cars like Thunderbird and Lincoln. 
Latest reports say that the new Chevy 
Monte Carlo and Cadillac’s Eldorado will 
get the sun roof in lieu of a A 


Detroit Editor 
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If you do a lot of stop and go 
driving, your car needs extra 
protection. It's the kind of driving 
that causes harmful deposits to 
build up in your engine. 

Quaker State Motor Oil has a 
natural ability to resist engine wear 
that's caused by these deposits. 

Every drop is refined from 


An oil for cars that 
on't ge! enough exercise. 


100% Pure Pennsylvania Grade 
Crude Oil. This oil is free from 
many impurities, likestars and 
asphalts, even before it's refined. 

We start with the world's finest 
oil. And then we improve iteven 244 
more. So if you can't give yourcar ^ ! 
enough exercise, why not give ! 
it Quaker State Motor Cil. 


E 
d. 


Quaker State your carto keep it running young. 


START YOUR OWN 
. MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
electric machines which are making big money for 
others and giving them independence. rite today 
for complete information. It's FREE! 


VON SCHRADER MFG. CO., Dept. 9611 “R” PI, Racine, Wis. 53403 


Career in 


ELECTRONICS? 


Career training at home the new easy 
way with RCA Institutes. Lab work with 
first lesson, Pay as you go. Send for 
free 64-page book. 


RCA Institutes, Inc., Dept. PS-69 RGA 
320 W. 31 St., N. Y., N. Y. 10001 


| Train for top jobs, top earnings, in PHOTOGRAPHY | 


NEW YORK INSTITUTE OF PHOTOGRAPHY - 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT 4 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 59th year. 


10 West 33 St., New York, N.Y. 10001, Dept. 5-6 


Check the Kind 
of Body You Want 


. « . and I'll Show You How 
EASILY You Can Have It! 


[us tell me, in coupon below, the kind 
of body you want. I'll show you how 
to get it SO FAST your friends will be 
amazed. '*Dynamic-Tension,"' my easy, 
15-minutes-a-day method, will 
make your chest and shoulders 
bulge . . . arms and legs surge 
with power . . . your whole 

& body feel ''alivel'"' 
Learn how 


FREE BOOK Moreti 


. "World's Most Perfectly 
* X Developed Man" — Mail 
pe coupon! CHARLES AT- 
LAS, Dept, 16, 115 East 
3rd Street, New York 
City. M. Y. 10010. 
jum a i p i mi in mm 


CHARLES ATLAS, Dept. 16 | 
| 115 East 23rd St., New York, N. Y. 10010 


Dear Charles Atlas: Here's the Kind of Body I Want: ! 
| (Check as many as you like) | 
[] Broader Chest, Shoulders Powerful Arms, Legs, Grip ' 
L] More Weight —Solid— Slimmer Waist, Hips l 


| in the Right Places [ |] Better Sleep, More Energy 
Send me absolutely FREE a copy of your famous book show- 
| ing how "''Dynamilc-Tension'' can make me a new man-—:12 | 
pages, crammed with photographs, answers to vital questions, 
| and valuable advice. No obligation. | 
dae cm m- * m A m b ok Bü & Bob S BORA o4 B à ÜH o & W RR i & & NM AGE..... l 
Ex el cL soa wo ft B EE 9 om ^» e m à BÀ es - * | 
| CITY & ZIP l 
] STATE. a E EE à @ EEEE & 58 & à & B ee HB EF H8 T" M" " NE hme CODE, a LI & 8 à B B8 & a & E D i 
In England send pem "Charles Atlas, Chitty St., London, 'W. 1 Er 
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IT Have My Own Shop Now!" 
: dc Says Freeman J. Jeffress, Oklahoma City, Okla. 


E course is so good, | wouldn't take 
A| 7> back the money I paid for it. | have a nice 
| little shop set up in my home and it has 
already paid for itself!" 


To————- 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 
Earn Extra Money RIGHT AWAY! All Master 
| ]| Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
| don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 
ance of experts. 


<x} 
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o FREE Illustrated Book | 
pieces of For a future as your own boss or in a high-pay 
"i a job, send for FREE book and sample lesson pages. 

equipment Only school of its kind: Lic. State of N. J. Accred- 
Locks, Picks, 
Tools & Parts 


'supplied for use 
with course, 


ited Member National Home Study Council, State 
Appv'd. Diploma, Locksmithing Institute (Div. of 
Tech. Home Study Schools), Dept. 1111-069, 
Little Falls, N. J, Est. 1948. 


APPROVED FOR VETERAN TRAINING 
[—————— MAIL COUPON NOW! .— — —— — — 


LOCKSMITHING INSTITUTE. 
Dept. 1111-069 
Little Falls, New Jersey 07424 


| P1ease send, 
without obli- 
| zation, FREE 
| iz Op "Your 
Big Opportu- 
| nities in Lock- 
smithing,'' and 


j 

| 

| 

Name eus zézswevsvecezeses] 
ii (Print here) j 
| 

l 


Sample Lesson Address ee ee ee ee eee ee ee ee 
Pages. No 

| Salesman will | GUY «(ievssecuxos atate ies 5 | a Es 
call. | Check here if Eligible for Vet Benefits O 
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YOUR PERSONAL LATHE -UNIMAT 


But it's a lot more than a lathe-also does milling, bor 
ing, grinding, drill press and jig saw work with metal, plas- 
tics or wood. Small enough for table top, extremely ac- 
à: curate and easy to use. Only $139.50 complete 
i a ~ . ready to operate. Write for free literature to 
American Edelstaal Inc. 
Dept. AF9, 350 Broadway, 
New York, New York. 

LEARN 


MEAT CUTTING s Il 


Train quickly in H short weeks at Toledo for a 
bright future with security in the vital mea 
business. Big pay, full-time jobs——HAVE 

PROFITABLE MARKET OF YOUR OWN! Time 
payment plan available. Diploma given. Job 


help. Thousands of successful graduates. Our 
46th year! Send NOW for big, new illustrated 
FREE catalog. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept 51-V, Toledo, Ohio 43604 


Write today for a FREE copy of illustrated law book. “THE LAW- 
TRAINED MAN." which shows how to earn the professional Bachelor 
of Laws (LL. R.) degree through home study of the famous Blackstone 
Law Course, All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 


Founded 1890 


Dept. 120-A, Chicago, Illinois 60601 


wel CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now Y OU can learn to repair cameras 
. » üt home, in yourspare time! Free booklet tells 
how. NHSC accredited course includesall instruc- 
tions, tools, practice equipment, Write today! 


NATIONAL CAMERA EAM SCHOOL Accredited Member 


[-] 


Dept. PT , Englewood, Colorado 80110 
New Catalog 2400 Novelties 


New Send for world famous catalog of novelties, live animals, 
scientific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, unusual seeds, 
gadget timesavers, cameras, optical goods. projec- 
tors, movies, lucky jewelry, religious novelties, dis- 

— guises, musical instruments, stamps. coins, puzzles, 
fortune iaj iora radios, auto & bike accessories, telescopes, magni- 
fiers, Compasses, banks, smokers" gadgets, artists’ supplies, print- 
ing sets, engines, motors, shockers, knives, billfolds, sports, books. 
games, plants, etc. Johnson Smith Co., Dept. 514, Detroit, Mich. 48224 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 


Earn while you learn at home, Milllons of Jacks In gas and auto servica 

stations, trucking firms, body shops, riggers, factories and farms need 
servicing . . . most of which you can learn to repair. We show you 
HOW. Start spare time in your basement or garage. Big opportunity for 


mechanics. ACT NOW! Write for folder PS-6 and free honus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


G.P.0. BOX 3 ë STATEN ISLAND, N.Y. 10314 


110-120 VOLT AC. 
Light Plant 60 Cycles 


Fanbelt driven from 
pickup or small fas en- 
gine. Operates saws, 
drills, numps, freezers, 
T.V. X1000 Watts— 
Needs no battery. Now 
ues 50—1500 Watts— 
6 or 12 volt vehicles 
Now $52.50— 3000 
Watts—12 volt vehicles 
only Now $99.50. Guar- 
- anteed, 

Check or Money Order. 


Virden-Perma-Bilt, Box 7066 P.S., Amarillo, Tex. 79109 
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ios YOU'VE HEARD ABOUT 
: DUNE BUGGIES...NOW 
[MEET a 


The IMP. iS more "a 1 just aiher dune buggy. Extra 
passenger space, high rise front fenders, and the great- 


est selection of equipment in the buggy industry are a | 


few Ar a why your best buy in a fun car today is 
the IM 
There are five great IMP Kits priced from $395. Send 


for free brochure or see your nearest dealer. 


CELL LL) ENGINEERED MOTOR PRODUCTS, INC. 


In Canada: AUTO CONVERSION, 
Ontario 


LTD. 


Mail Order Business HAHA 


FREE copy new report, “How to Make Money in Mail 
Order" shows men, women, families how to get started at 
home. Full time or part time. Newest, most profitable mail 
order techniques revealed by expert who has taken in mil- 
lions of dollars. See how to find best mail order products; 
get free advertising in big publications; operate without 
product investment. No experience needed. Write today: 
MAILCO, das alls ioa C2246, 1554 5. Sepiveda, Los Angeles, CA CA 90025 


M. Z €£ac any watek 


^W... SWISS OR AMERICAN 


3 aie: modern Sweuzey System starts you 
making repairs right away, Develops skill 
step by step at home in spare time. 
Diploma awarded. Free sumple lesson. No 
oblization. 


| CHICAGO SCHOOL OF WATCHMAKING 


Dept. 469, Fox River Grove, Illinois 60021 


a Se 


Complete only $3.98 
Telescope Lens Kit postpaid 


Conquer Space, Explore the Universe, Planets, Moon craters, New Stars 
vic, Complete Le ns Kit consists of Bi inch focal length ground and polished 
objective lens, eyepiece lenses for 50 POWER, 100 POWER, 150 POWER. 
^0 POWER, 250 POWER. 300 POWER, and all necessary lens fittings. 
Easy to make from simple step by step instructions, (Tripod and mount 
not included.) Money back guarantee, 


BUSSE SALES CO., Hartford, Conn. 06101, | ape. PS- 38 


REPOWER with a 6 or V-8 H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. State year | 
& model. Jeep or Scout. Want fast 
action? Give us FULL INFORMA- 
TION. Send $25.00 Dep. and we will 
ship correct kir, bal. CO D. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 


314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 97801 


Now you can 


"Turn on 
ihe visor” 
and hear your hi-fi! 


Revolutionary, super-thin, super hi-fi 
| speakers let you gel sound from the 
smallest spaces! Doors, chairs, tables, / 
even from auto sun-visors. Easy to in- ^ 
stall. See your audio or parts dealer or —— 1! | 
write for full data on these new hi-fi 
space Savers. 


The Magitran Company 


311 E. Park St., Moonachie, N. J. 07074 


ASSET. EMPI MOTORING GUIDE AND CATALOG $1.50 | 


WEZEESWW P0. Box 1120, Dept. PS, Riverside, Calif. 92502 - 


| © Practical TV & Radio Servicing 


| * Master Course in Air Conditioning, 


MAKE IT BIG 


PROJECT METHOD _ HOME TRAINING 
IN INDUSTRY 6s 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION 

» Master Course in Color TV Servicing 
Color TV deg P 
Master Course in TV & Radio Servicing 


Master Course in Electronic 
Communications 

* FCC License Course 

+ Master Course in Electronics 
Technolo 

* Industrial and Automation 
Electronics — 

* Computer Electronics 

* Basic Electronics 


AIR CONDITIONING, REFRIGERATION DWV. E. 


Refrigeration & Heating 
¢ Air Conditioning & Heating 
* Refrigeration 


Se a ee ee rr ee 

MECHANICS DIVISION Te | 9 fX 

* Master Course in Auto & & rq i 
Truck Mechanics 

* Automotive Mechanics j 

* Truck & Heavy Duty Mechanics 2. AU M 

* Engine Tune-Up & Electricity — SES 


HOME APPLIANCES DIVISION se 
* Home Appliances Master EA 
Technician's Course 
* Home Appliances Servicing 
. Handyman Appliance Repair 


vs includes new Exclusive 
| Circuit Trainer 


APPROVED FOR 
VETERANS 


WORLD-WIDE TRAINING SINCE 1905 
4000 South Figueroa Street Los Angeles, Calif 90037 


CLASSROOM TRAINING 
AT LOS ANGELES 


NTS occupies a city 
block with over a 
million dollars 

in training facilities. 
Check special 

box for details. 


| FREE BOOK & SAMPLE LESSON 


' NATIONAL Ge) SCHOOLS (4 


WORLD-WIDE TRAINING SINCE 1905 


[4000 So. Figueroa St., Los Angeles, Calif. 90037 


bi 


"4 
m i 
et 
= L' 
é el 


Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON À 
for division checked below. Check one only. ie? d? 
i [] ELECTRONICS DIVISION 
I O AIR CONDITIONING, REFRIGERATION DIV. 1 
I [] MECHANICS DIVISION d 
I [] HOME APPLIANCES DIVISION (Dept. 202-69) i 
E Name ———— v — ¥ 
B Address 


City State Zip 
n [] Check for veteran training under new G. I. Bill. 


d ——— OPER — 
^ D 
| T€———— rM 


[] Check if interested ONLY in classroom training 
VÀ ^ at Los Angeles 
JUNE 1969 | 31 


EARN 
HIGH 
WAGES 


as a HEAVY 
Se EQUIPMENT 
oe OPERATO R 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY tae FREE catalog and FREE copy of school news- 
Paper reporting news of National School graduates. Accredited 
Member NATTS. 


r 
| NATIONAL SCHOOL | 
| OF HEAVY EQUIPMENT OPERATION, Dept. A-28 | 
| P. O. Box 1686 Moores Chapel Road, Chariotte, N. C. 28201 


| Please send me FREE illustrated school catalog and complete in- j 
formation. | understand there's no obligation. 


| 
a —— ÁÉÁÍ 1 | 
| Addres ced | 
| 
I 


U.S. Labor Dept. says “42% more | 
Draftsmen needed next 10 years." 

4 E Send for FREE “DRAFTING CAREER | 
T KIT." No salesman will call, 


oF E a 
fo "vom NAME 


in DRAFTING 9 me 


i a eT | i 
im FREE NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 4186 
|. Accredited National Home Study Comci 4500 Campus Drive, Newport, California 92660 


RR a EE ra le Pc Ec, ele pea aic cote an EMT ZR, ur iut cA terr elc A M NES 


SECRETS yourse. l MUSIC 


This Money-Saving std MEN. - 
ES! Teach your- MTT AM] $34 
self Piano, Gui- #3: | 

tar, ANY instru- 

ment—even if you ™ | 

don't know & note now! Famous proven Course 

makes it easy as A-B-C. Play actual pieces right 

away. FREE booklet. U.S, SCHOOL ki MUSIC, 

Studio A156, Port Washington, L. I., N. Y. 11050. 

___ (Est. 189 1898. 8. Appro».. N.Y. State Educ. Dept.) Tear out ad! 


Ec PLANER MOLDER SAW! 


Now you can use this ONE : powantestl shon to turn L [ 

ber into moldings, trim, flooring, furniture. .. ALL popular pat- 

terns. RIP... PLANE. MOLD . . . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost... You eat own this power tool for only $30.00 down. 
postcard today for complete facts. 


BELSAW POWER "TOOLS, 929-H Field Bldg., Kansas City,Mo. 64111 


MORE POWER FOR BIG JOBS 


CONOMY 
TRACTOR 


Mow 2-3 acres/hour, plow 
acreage fast. Big 14 hp 
engine, all-gear drive for 
more work-power. No belt 
or fluid-drive loss. Over 20 


si manssize 


implements, 48" dozer, 
32" tiller, 48" snow- 
blower. Write: 


ECONOMY TRACTOR 
1005 A-6 Anoka Avenue 
uw" Waukesha, Wis. 53186 _ Wis. 53186 


PROFIT IN YOUR SPARE TIME 


:& SMALL ENGINE REPAIR PAYS BIG ! 


Outboard * Powermower * Chain Saw Tractor 


own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. ‘‘Approved for Veterans.'' Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 6-G, 472 Market St., Newark, N.J. 07105 


I-N-V-E-N-T-0-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?7—Are technical 
problems holding you back? Universal inventions has helped in- 
ventors all over the world—]ust like yourself—why not you? Inven- 
tions provide the gr spring-board to sudden riches, REMEMBER, 
we nl either sell your invention or pay you a cash bonus. Write for 
et al Is. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
Locksmithing “82.5% 


ractical up-to- 
teaches you how to pick locks, de-code. 
make master keys, repair, install, 
service, etc. New  self-instruction 
lessons for every handyman, home- 
owner, carpenter, mechanic, serv- 
ice station operator, gunsmith. 
53 easy illustrated lessons. Full 
p only $6.95. postpaid. Satis- 


etlon or refund guaranteed. 
Mail order today! 
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Complete course 
E E & now only 


$6.95 0 


Nelson-Hall Co., Dept. FR-1 
325 W. Jackson Blvd., Chicago, Ili. 60606 


$50,000/YEAR POSSIBLE! 
Become a Finance Broker 
Full or Part Time 


RMP & Co., P.O. Box 901 Desk 2D 


EI Reno, Oklahoma 73036 


TREASURE 
Find buried gold, silver, 
coins, treasures. 

9 Powerful models. 
Write for free catalog 


RELCO ™$ 


BOX 10839, HOUSTON, TEX. 195 


SCOOT'R-BIKE 


BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE 
Convert old bicycle frame for $5.75, plus 


small weld job. Step- by- step Plans, 

photos show how. PLANS, $2, r Send 

fundable with order for Wheels, Y j 
for Catalog! 


engines, clutches, kits. Also Mini- 
Bike Plans, Kits. Discount Prices. 
GILLIOM MFG. co Dept. PS-6 St. Charles, Mo. 63301 
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MAKE EXTRA MONEY —o: fix your 


* 


How to get into one of today's hottest 
money-making fields—servicing 2-way radios! 


Business is booming. August Gibbemeyer 
was in radio-T V repair work before study- 
ing with CIE. Now, he says, “we are in 
the marine and two-way radio business. 
Our trade has grown by leaps and bounds." 


He's flyíng high. Before he got his CIE training and FCC License, Ed d Daime s only 
professional skill was as a commercial pilot engaged in crop dusting. Today he has 


his own two-way radio company, with seven full-time employees. ‘I am much better 
off financially, and really enjoy my work," he says. “I found my electronics lessons 
thorough and easy to understand. The CIE course was the best investment I ever made." 


More than 5 million two-way trans- 
mitters have skyrocketed the demand 
for service men and field,system, and 
R & D engineers. Topnotch licensed 
experis can earn $12,000 a year or 
more.Youcan be your own boss, build 
your own company. And you don't 
need a college education to break in. 


HeY WOULD YOU LIKE to earn $5 to 
$7 an hour. .. $200 to $300 a week 
.. $10,000 to $15,000 a year? One of 
your best chances today, especially if 
you don't have a college education, is 
in the field of two-way radio. 
Two-way radio is booming. Today 
there are more than five million two- 
way transmitters for police cars, fire 
trucks, taxis, planes, etc. and Citizen's 
Band uses—and the number is grow- 
ing at the rate of 80,000 per month. 


This wildfire boom presents a solid 
gold opportunity for trained two-way 
radio service experts. Most of them 
are earning between $5,000 and 
$10,000 a year more than the average 
radio-TV repair man. 

Why You'll Earn Top Pay 


The reason is that the U.S. doesn't 
permit anyone to service two-way ra- 
dio systems unless he is licensed by 
the FCC (Federal Communications 
Commission). And there aren't 
enough licensed experts to go around. 


This means that the available li- 
censed expert can "write his own 
ticket" when it comes to earnings. 
Some work by the hour and usually 
charge at least $5.00 per hour, $7.50 
on evenings and Sundays, plus travel 
expenses. Others charge each cus- 
tomer a monthly retainer fee, such as 
$20 a month for a base station and 
$7.50 for each mobile station. A sur- 
vey showed that one man can easily 


| All CIE courses 


maintain at least 15 base stations and 
85 mobiles. This would add up to at 
least $12,000 a year. 


How to Get Started 


How do you break into the ranks of 
the big-money earners in two-way ra- 
dio? This is probably the best way: 


1. Without quitting your present p. 
learn enough about electronics fun- 
damentals to pass the Government 
FCC License. Then get a job in a 
two-way radio service shop and 
"learn the ropes" of the business. 


2. As soon as you've earned a reputa- 
tion as an expert, there are several 
ways you can go. You can move out, 
and start signing up your own cus- 
tomers. You might become a fran- 
chised service representative of a big 
manufacturer and then start getting 
into two-way radio sales, where one 
sales contract might net you $5,000. 
Or you may be invited to move up 
into a high-prestige salaried job with 
one of the same manufacturers. 


The first step—mastering the funda- 
mentals of Electronics in your spare 
time and getting your FCC License— 
can be easier than you think. 


1 


ENROLL 
UNDER NEW 
G.I. BILL 


ci 


are available un- 
der the new G.I. 


Bill. If you served | 
on active duty 


since January 31, Name 
1955, or arein ser- 

vice now, check | Address 
box on card for | 

G.I. Bill informa- City 


tion. 


(PLEASE PRINT) 


Accredited Member National Home Study Council 


Cleveland Institute of Electronics 
has been successfully teaching Elec- 
tronics by mail for over thirty years. 
Right at home, in your spare time, 
you learn Electronics step by step. 
Our AUTO-PROGRAMMED ® lessons and 
coaching by expert instructors make 
everything clear and easy, even for 
men who thought they were “poor 
learners.” 

Your FCC License... 
or Your Money Back! 


By the time you've finished your CIE 
course, you'll be able to pass the FCC 
License Exam with ease. Better than 
nine out of ten CIE graduates are 
able to pass the FCC Exam, even 
though two out of three non-CIE 
men fail. This startling record of 
achievement makes possible our fa- 
mous FCC License Warranty: you'll 
pass the FCC Exam upon completion 
of your course or your tuition will be 
refunded in full. 


Find out more. Mail the bound-in 
post- -paid card for two FREE books, 
"How To Succeed In Electronics" 
and "How To Get A Commercial 
FCC License." If card has been de- 

tached, use coupon below. 


MU MIENNE SEED 


Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 
Please send me without cost or obligation: 


1. Your 44-page book ''How To Succeed In Electronics" 
describing the job opportunities in Electronics today, and 
how your courses can prepare me for them. 


2. Your book on "How To Get A Commercial FCC License." 


Age 


State — ÁJldip | —. 
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JUNE 1969 | 35 
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It is no o longer necessary to file points to 
smoothness when using the Model BT-162. 
The instrument will automatically make 
allowance for any existing “pitting” or 
"Wear." * Indicate the most effective point 
Setting without removing the distributor 
cap. * Indicate the correct settings for ex- 
ternal adjustment type distributors. « Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-162. © To adjust for 
mathematically correct carburetor adjust- 
ment and thus insure maximum gas econ- 
omy and quiet engine running, simply use 


to return the instrument. 


Yatisfiod then send $5.00 
| and pay the balance at ja 
the rate of $5.00 per 


price of $29.95 (plus | of account. 
^ noe and ui 
charge) is paid. ELI 
| not completely satisfied, | 
fetum to us, no explana- | City. 
tion necessary. 


NOW...from the Editors of the 


| Universally Accepted | 


Snowmobile. Service Manual 


Covers almost 
every machine 


built through 
ad 1968 and many 


‘69 models! 
Engine section 
includes Hirth, JLO, 
Kohler, MAG, Sachs, 
Chrysler, OMC, Rotax, 
Lloyd, Yamaha and Wankel. 


AM Service Manual 


2-Stroke voted to over 
ond 75models of18 
Edition manufactur- 
3 ers. Includes 
95 nearly every 
2-stroke 
“popper” thru 
1967 and many 
"68 cycles. 


A total of 16 
manufacturers 
represented. 
Complete in- 
structions on 
everything... 
...Trom brake 


engine tear-down and 
reassembly. 232 big pages. 


Complete repair 
information ‘on 

over 1,300 mod- 

els of foreign 

m and domestic 

: small engines 
4 that power lawn 
mowers, tillers, 
go-karts, etc... 


= » « 440 pazes 
: factory “Know-How! 
Money Back Guarantee. Send check 
or Money order and we pay postage. 


TECHNICAL PUBLICATIONS DIV., Dept. 


1014 Wyandotte, 
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TUNE UP ELECTRONICALLY 
ANY CAR EVER MADE! 


| ^ COMPACT or LIMOUSINE »~ 4, & or 8 CYLINDER 
DOMESTIC or FOREIGN 6 VOLT or 12 VOLT 


With New Improved Model BT-152 


ZA DWELL TACHOMETER 


- | EASY STARTS, OPTIMUM PERFORMANCE and 
1 — € ASSURE Zi GAS ECONOMY with MODEL BT-162 
ij. MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE — | 
TECHNICIAN, MODEL ET-152 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER 


The Model BT-162 will perform the services specified balas 
W in oddition fo many other tasks foo numerous fa mention 


Operating manual includes manufacturer's dwell angle recommen- | 
dations for all cars. The manual is yours to keep even if you decide $2995 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


si oa cs ag ca MINNS uer vie rane curi is ae ui E AOI merger mr y eee e — — 


Try it for 1 gs for 10 days before | ACCURATE INSTA INSTRUMENT C0. INC, 


| 

| 
= | 
Save meaty! Check hare and e^close $29.95 with this | 
ges. Yow stilt retain Ue priviiege of returning after 10 day irimi hor 


Volume 1 208 pages de- |i. 


adjustment to | 


^ POSITIVE or NEGATIVE GROUND 


the Tachometer section of the Mode! BT- 
162. * To locate a "miss" you need 
only disconnect or "short" the spark 
plugs one at a time with the Model BT-162 
Switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug (or frequently its wire lead) 
Is responsible for the malfunction, « 
Cars with automatic transmissions func- 
lion efficiently only if the fluid pressures 
are correctly maintained. Manufacturer's 
instructions always refer to RPM recom- 
mendations. 


Dept. 658 1 


N. Y. 10457 
| Pease en oar MA larg? BETEA, H touctachory i agger 15.80 within 10 h 
5 nd balance at rate of $5.00 per month until total price of 428.95 (p [uA | 
month until the total | dling and pem charge) is paid. If not satisfactory, | may ae he po dud 


tilt — 
acd oe wili tor tail " alipping 
e nal 


SMALL ENGINES. 
SERVICE MANUAL 
Outboard Motor Service Manual 


Motors motors built 

under from 1955 to 

30 HP 1967! Every re- 

4th Edition pair procedure 
95 from power head 
to prop. Over 

35 different 
makes included. 
239 pages. 


Contains all 
Volume 2 pertinent 
Motors service data 
- [i on motors from 


30 to 110 H.P. 
une eit on Same thorough 
95 model and year 
coverage as in 
Volume one. 
208 pages. 


‘Universal 
service manual 
for popular 
"compact" 
garden /utility 

tractors. — 
Covers models 
ranging from 
6 to 1212 HP. 


Complete! Comprehensive! Each 


book concisely written. Heavily illus- 
trated. Each contains hundreds of 
diagrams, exploded view drawings, 
photographs. Lets you see exactly 
ow work should be performed. Used 
and acclaimed by professional me- 
chanics, do-it-yourselfers, classroom 
instructors. The most accurate and 
easy to understand universal repair 
manuals available anywhere. 


PS-669 
Kansas City, Mo. 64105 


“| Volume 1 Covers outboard 
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"- shears ease plastics cutting 


This three-edged tool has a square- 
section shear pivoting between two side 
blades for a clean cut. Bending that oc- 
curs in normal scissor action is avoided. 
Three interchangeable blades make 
straight or circular cuts in plastics, thin 
metals, hardboard, etc. The R. A. Ste- 
phen Co., Mitcham, Surrey, England. 


"Bowling balls" clean pipeline 


Those spheres above are really giant 
squeegees returned from a 630-mile ride 
through our largest (40-in. diameter) oil 
pipeline to clean it. They pick up sludge 
and salt water in the crude oil flowing 
from Louisiana to Illinois. 


Our all-new 25 hp Sea-Horse 
may be the lightest 25 ever built... 
. but there's no "maybe" 
= about What it can do. 
/ “total performer" 
? YOU can SKI il... 
li fish it...cruise il... 
l'ace il. ‘work ii ' We've towed a 195-Ib skier from a deep-water start... clocked 
"TT | it at 30-plus mph on a 14-footer ... yet it trolls like our 9^. 
„âN SÜN lift it. 
^ 


No maybes about its efficiency, either. New big-bore carb, stainless 


You Il want to add 
racing stripes. 


steel reed valves, new-design manifold and combustion chambers 
make the most of our economical 50 to 1 gas/oil mix. 


its innovation-loaded powerhead 
spins an innovation-loaded prop 
| | | : Ron WES 
SO you can do almost everything 
ie big DOYS do, The computer-designed prop (cousin to our GT-115 prop) 
| performs like "added cubic inches" going all out. And— 
on less money pleasant surprise—it does well in weeds. 
a 
96e all 16 new or improved Johnsons 
E g : ae | Md At your Johnson dealers now—he's in the Yellow Pages— 
for 1969 11/ 2 l0 115 hn or write for FREE 36-page catalog. Johnson Motors, 
| | Waukegan, IIl. 60085, Dept.PS-96 
= will 2- -year Wa rran *For 24 months after purchase, Johnson Motors will replace or repair 
without cost to the original purchaser any part of its manufacture 


which, upon inspection, proves to have failed in normal pleasure use 


due to faulty material or workmanship. 
FIRST IN DEPENDABILITY Division Outboard Marine Corporation 


Tool and die 
designers can make 
$200 a week. 
Can you? 


If you’re thinking about a job, or if your present job 
is a low-paying dead end, maybe drafting and design- 
ing is for you. Trained Tool & Die designers make 
big money and big advances. They choose where 
they work and what they work on. | 
So can you. Our program enables you to prepare 
| for this rewarding career at home, in your spare time. 
A program that gets you ready for the big money. 
| Write today. 


ITT Technical Institute | 
1340 S. Michigan Avenue, Chicago, III. 60605 « Dept. 163-69 


Please send FREE information on your program for Tool & Die Design 
training. 


Age. — 
O Married 
D Single 


Nam 
Addres 
| — ————— ST 


ITT TECHNICAL INSTITUTE y 1E" 


An educational service of 
International Telephone and Telegraph Corporation 


MY SPARE TIME HOBBY 
MAKES ME 


$500 an hour 


CASH PROFIT ` 


EE. 


START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big Cash 
Profits with your own COMPLETE SHARPENING 
SHOP ... Grind saws, knives, scissors, skates, 
lawn mower blades. 
Own Cash Business with no inventory. 
right at home .. . no experience needed. 
FREE BOOK tells how you can start your 
own spare time business while you Bg 
are still working at your regular job. F 
Low Cost—time payments only $15.00 
a month. Send coupon today. 

_NO SALESMAN WILL CALL. _ 


: p-e 


BELSAW SHARP-ALL CO., 709-H Field Bldg., Kansas City, Mo.64111 
Send Free Book, “LIFETIME SECURITY.” No obligation. 


Name 
Address 
City 


= BE E E E E E ) 
L a 8 — 0 ee ee DM | 


State — Zip 
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. all cutting edges. LUE | 


XXE PICTURE NEWS 4 


Leg-powered craft hits 25 m.p.h. 


Unload an Aero Ski Prowler from a 
car trunk (top photo), inflate it with its 
mower motor and fan, and step into it 
(lower photo). Take a few running steps, 
start pedaling, and away you go—over 
swamps, quicksand, or water. Light 
Hovercraft Co., E. Grinstead, Sussex, 
England, makes the 60-pound craft. 


P 


Detect radiation leakage yourself 


A dosimeter made by Bendix can de- 
tect radiation leakage from color T'V sets 
or instruments. You determine dosage 
by looking through the eyepiece at a fiber 
image which shows on a graduated scale. 
Device comes in three models, costs $75. 
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This wheeled projectile is 30 feet 
long and 37 inches high. It looks a lot 
like a bullet. And it goes like one, too. 
On one of the early runs it topped 400 
miles per hour easily. And it was just 
warming up then. 

It has two 427-SOHC Ford engines. 
A conventionally aspirated one produc- 
ing 810 horses up front. And a super- 
charged one producing 1260 horses in 
the rear. These engines cost over 
$6,000 apiece. 

The spark plugs? They're Autolite 
plugs. Like you buy for about a dollar 
each. 

Autolite plugs are specially con- 
structed to keep performing at the 
highest peak regardless of how rough 
the going gets. The hermetic glass seal 
is designed to stay intact despite ex- 
tremes in heat, pressure, or stress. That 
means that compression can't leak off 
just when you need it most. 


Why such low-priced spark plugs in 
a $100,000 car? Because there are no 
better plugs. Not at any price. So put 


Autolite spark plugs in your car. What- 


ever kind of car you drive. 

Autolite is the only name you need 
to know for spark plugs, batteries, fil- 
ters, shock absorbers, and complete 
ignition systems, 


This $100,000 car was built to break the world land speed record. They 
didn’t scrimp on anything. They used Autolite spark plugs. Like you b 
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These new wheels for pickups, welded for 
strength, have a high-luster chrome finish. 
They are 15 inches in diameter, have a six- 
inch rim width. Price is $25 a wheel. They 
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-—-RADIATOR 


HOT-FLUID 
PRESSURE LINE 
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COOL-FLUID 
RETURN LINE 


Keep your transmission cool this summer 
With a separate radiator for the trans- 
mission fluid, you can keep your automatic 
transmission working at peak efficiency in 
hot weather. The LaDona cooling element 
is made from steel tubing and fits in front 
of the standard radiator. The outside is 


copper-plated for heat rejection, the inside 
cadmium-plated for corrosion protection. 
Unit has been tested at 2,000 p.s.i. An in- 
stallation kit is included with the device. 
LaDona Enterprise Co., 919 Prospect Road, 
Pittsburgh, Pa. 15227. 


Now you can get deep-offset chrome wheels for your Ford or Chevy pickup 


fit Fords (1929-68) and six-lug Chevys 
(1937-68). Both wheels have a full reverse 
center. Cragar Industries, 5829 E. Firestone 
Blvd., South Gate, Calif. 90280. 


| WIGH HEA eaters 
CAUSES OIL FAILURE, SEAL LEAKAGE, i 
ENGINE ^ND TRANSMISSION BREAKDOWN! 


/ HEAT SENSORS 
on your dipsticks 

Tha fart Warei Épytum 

Fer Eegsno and lrgagmisseon Troghlos 


ITE NU DETTA DORE HOND 


Running hot? Let this sensor tell you 

The Guardoil heat sensor is a flag that 
sticks on the dipsticks for engine and trans- 
mission and disintegrates if motor oil or 
transmission fluid overheats. When it's gone 
from your dipstick you know excessive heat 
buildup occurred. Fluid breakdown as a 
result of overheating is one of the biggest 
problems in automatic transmissions. If the 
stickers remain intact, you know you're run- 
ning within a safe temperature range. $2 a 
pair. D & S Plug Corp, Box 573, North 
Bellmore, N.Y. 11710. 


Up to 34,000 volts in GT coil 
The GT-34 ignition coil offers dielectric 
oil cooling, a screwtop that locks in the dis- 


tributor lead, lifetime guaranteed. Jay In- 
tern'l. Corp., 615 W. Colfax, Palatine, Ill. 
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is ‘whats new 


What’s new in campers 


from Chevrolet. 


Like Chevy’s new Blazer—the 
most spirited go-anywhere run- 
about that ever took off up a 
mountain. Only vehicle in its 
class with wide-track stability 
and full power. Or the Longhorn 
pickup, specially designed for 
toting king-sized camper 
bodies. Or Chevy’s new motor 
home chassis. There’s no more 
solid foundation for great vaca- 
tions on wheels. 


These new recreational ve- 
hicles round out a lineup that 
includes a big choice of pick- 
ups, chassis-cabs, Sportvans, 
Suburbans and EI Caminos. 
Chevrolets for every purpose 
and pocketbook. If you've got 
the travel itch, travel to your 
Chevrolet dealer first. He'll 
show you all the new ways to 
go.... Chevrolet Division of 
General Motors, Detroit, Mich. 


CHEVROLET 


SPORTS-RECREATION 
DEPARTMENT 


Build this exciting 
Schober Consolette Organ 
for only 

"$925! 


*Includes 

finished walnut 
console. (Only $716 
if you build your 
own console.) 
Amplifier, speaker 
system, optional 
accessories extra. 


You couldn't touch an organ like this in a store for 
less than $1800 — and there never has been an organ 
of the Consolette II’s graceful small size with 22 
such pipelike, versatile voices, five-octave big-organ 
keyboards, and 17 pedals! If you've dreamed of an 
organ of your own, to make your own beautiful music, 
even if your home or budget is limited, you'll get 
more joy from a Schober Consolette |l than any other 
"home size" organ — kit or no kit. 

You can learn to play it. And you can build it, from 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and—above all—for the highest praise from 
musicians everywhere. 

Send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
models, beginning at $599.50. No charge, no obliga- 
pon: If you like music, you owe yourself a Schober 

rgan! 


aee e — 


Thee Organ Corp., Dept. PS-35 
43 West 61st Street, New York, N.Y. 10023 


L] Please send me Schober Organ Catalog and 
free 7-inch “sample” record. 


L] pase please find $1.00 for 12-inch L.P. 
ecord of Schober Organ music. 


NAME 
ADDRESS 


CITY -—STATE. — — AIP 


outdoor rag 


storage. 1. 


more space for outdoor 
Two-room unit separates sports and garden 


Get 


gear. 2. Storage shelter with 8 closets. 3. 
Compact cabinet on a wall for tools. For 
3 plans send 10c to American Plywood 
Assn., Dept. PS, Tacoma, Wash. 98401. 
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ZEE PICTURE NEWS 


Escalator has shopping-cart lane 


Patrons of the Inno store in Paris can 
now take their carts with them when they 
move from floor to floor, thanks to new 
escalator attachment which lifts their 
carts. Previously, customers had to carry 
purchases from one floor to another. 


Boat rig cleans up water weeds 


The Marine Scavenger pictured above, 
operated by one man, can cut and load 
2,000 pounds of rooted and surface vege- 
tation a minute and then unload itself 
ashore at the rate of 4,000 pounds a min- 
ute—all automatically. Several Scavenger 
models are made by Aquatic Controls 
Corp., Waukesha, Wis. 


How do you make 


a hoat 


go faster, 


ride softer, 


and save gas doing It? 


This Sportsman 


If you thought last year's 16' Sportsman 
was the ultimate in soft-riding perform- 
ance, you had lots of company. 

But that wasn't good enough for our 


designers. They proved again what 
some competitors found: out the hard 


way. Thata little change in shape here 
and there can make a big difference 
in performance — for better, or worse! 


From the drawing board, the computer, 
and numerous test hulls we came up 
with a new shape. A deeper hull, with 
a foot more freeboard forward. A 
softer-riding hull that rides higher on 
a cushion of spray and trapped air 
bubbles. And goes 4 miles an hour 
faster— with fuel savings resulting from 
increased speed and efficiency. 


If you know much about boats, you'd 
expect an Evinrude Gull Wing hull to 
outperform conventional boats several 
feet longer. And since it doesn't have 
a pointed nose, there's no waste space. 
It's bigger inside and smaller outside. 


9 


NRL D 


CATALOG FREE, Write Evinrude Motors, E Vl [5 
4038 N. 27th St., Milwaukee, Wis. 53216 B | aX 


Div. of ip RE Mi Eu ors Corporation 


has the answer. 


The wide track hull is wide open from 
bow to stern. A folding windshield 
gives you easy access to the foredeck, 
making the Sportsman about 40% larger 
than conventional boats of the same 
length. But you can also button it up 
like a snug sports car with its front 
tonneau cover and convertible top. 
Not the least of its luxury features is 
its full flotation, molded in as an inte- 
gral, structural part of the hull. It's the 
toughest boat ever built, as our test 
drivers prove every day. 

You have a choice of seating, and a 
choice of power — an economy 120 hp 
inline-4, or a sizzling 155 hp V-6. 

It's a lot of boat for its size. And a lot 
of boat for the money. 


Eight year old whiskeys 
VS 


the four, five, and six year old whiskeys. 


No contest. 
The straight whiskeys blended" in 
Schenley Reserve are older. 
And older whiskey tastes more 
mature. Smoother. 
It costs more to make. 
So compare the age. Compare the price. 
And if you re paying Schenley Reserve prices 
for something younger, don't think that 
they re charging too much. 
Maybe we're just charging too little. " 


Schenley Reserve. 
It costs more to make. Costs us. Not you. 


*Blended Whiskey * 35% Straight Whiskeys 
65% Grain Neutral Spirits * 86 Proof © Schenley Distillers Co., N.Y. C. 


Exclusive photos and 
inside engineering 
information 

ahout the Lear 
and Minto external- 
combustion engines 


William P Lear shows how com- 
plete steam power plant fits un- 
der hood of modern automobile. 


PR ons 


Modern STEAM CARS 


Are Really o 
the Way 


By DEVON FRANCIS 


efore the 4th of July, a steam auto- 
mobile intended for mass production 
will probably be on test in the U.S. 

e Before October, experimental buses 
will be running in Dallas, 'Tex., on a vapor 
that substitutes for steam. 

e By spring, 1970, scores of vapor- 
driven cars will be roaming the highways 
in evaluation tests. 

e By March, 1971, vapor-driven cars 

Continued 


Lear VaporDyne engine consists of a steam 


boiler and a delta-shaped motor 
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Steam generation in 1,000 feet of boiler tubing starts when single 
"spark plug ignites the kerosene burner. The tiny motor has six H 
cylinders and 12 pistons, and produces up to 300 horsepower. 
Rotary valve governs power output by admitting steam to the 


cylinders at from one up to 54 degrees of crankshaft rotation. 


may be available in limited quantities in 
auto showrooms 

After four decades, Ihe steam automo- 
bile is coming back. 

The car for your garage may not be 
steam-powered i in the conventional sense. 
The “steam” may be something other than 
water vapor. But the external-combustion 
engine as a substitute for the internal- 
combustion engine is here. 

As forecast in POPULAR ScIENCE [“Is 
‘There a Steam Car in Your Future?” Sept. 
'68], crash programs for its improvement 
suddenly have blossomed. Federal money 
pouring into the laboratories where these 
engines are on test is making the differ- 


oxide or unburned hydrocarbons sme. 


ence between back-yard fiddling and pro- — 
duction-type hardware. n- 
Why steam cars? The reason for the re- 
turn of the external-combustion car is the Telf 
internal-combustion engine's contribution T 
to air pollution (60 percent of all air pol- Àj 
lution in the U.S., as much as 90 percent __ 
in some urban areas, the Senate Com- 
merce Committee reported in March). 
External combustion means simply that —— 
fuel is burned outside the engine to pro- i 
duce a vapor to run it. Unlike that ina 
gasoline engine, combustion is practically SH. 
complete. Little or no deadly carbon mon- | 


spewed into the air. The principal gaseo 
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ILLUSTRATION BY RAY PIOCH 


| spent some days at the Lear Motors 
Corp., , near Reno, Nev., and at Minto's 
Kinetics NH in Sarasota, Fla., watching 


Minto maig use £ a burt rec like the 


operating fluids in boilers c vester of 
spiral Tubus. ped burns kerosene. Minto, 
mor ventu uses propane gas, but later 
do} osene or diesel fuel. The 


ed from the motor is condensed t 
a 17*7 for re-use. Both d ur : 


, Doniec 


Top crankshaft of Lear VaporDyne engine is installed 
in the Reno lab. The three crankshafts are placed in 
A formation, leaving space in middle of block for 
a rotary valve that admits steam to cylinders. 


"res 


Prototype boiler with 1,000 feet of stainless-steel 
tubing has sleeve core with holes for exit of furnace 
heat. Pump feeds water to coils past check valve 
under pressure of 2,000 pounds per square inch. 


Bm) 


diators. Both motors are reciprocating- 
piston type. Both systems use a vapor 
cutoff to the motor to provide an aston- 
ishing range of torque and horsepower. 

Neither needs a transmission; one of 
the delights of the external-combustion 
system is that it develops its greatest 
torque at stall. Both Lear and Minto tap 
the vapor generator for power to run aux- 
iliary motors; pumps, alternators, and 
other accessories must keep going when 
the main motor is stopped, as at a red 
light. Both use computers to govern such 
things as fuel and fluid feeds. 

At this point Minto has a leg up on 
Lear. His design problems are fewer. 

Why Freon? Freon has advantages over 
water. Water freezes at 32 degrees F., 
Freon-11 at 168 degrees below zero. When 
water freezes, it expands, causing the 
plumbing to burst. 

To convert one pound of water into 
steam 570 degrees hot at a pressure of 
500 pounds per square inch requires 750 
British Thermal Units. To convert one 
pound of Freon-11 into vapor requires 
only 32 BTU at the same approximate 
pressure. In an open container, Freon-11 
boils at 74.8 degrees. 

That's the principle, but not the whole 
story by any means. For maximum effi- 
ciency, steam motors need vapor super- 
heated to over 1,000 degrees at 2,000 p.s.1. 
All this heat input causes problems. But 
Freon motors can use vapor from 3895 de- 
grees and at as low as 500 p.s.i. with com- 
parable efficiency. 

Steam has a much lower molecular 
weight than Freon, and provides only one- 
third the power per unit volume, on a mo- 
tors pistons. Therefore, Minto’s boiler 
plumbing is about one-third the weight 
of Lear's. 

Steam's high heat evokes lubrication 
problems at the pressures employed. Or- 
dinary oils emulsify. By contrast, Freon 
is a natural lubricant, and at highway 
speeds does not rise above 360 degrees. 
With additives, it can be made chemically 
stable up to 800 degrees. Water, of course, 
is stable at thousands of degrees. 

Minto has a special problem, though. 
He must avoid copper in his system—at 


Tiny 1920 two-cylinder Stanley engine 
powers Minto test car. Double-acting, it 
produces four power strokes a revolu- 
tion. Bore is four inches. stroke five. 
Vapor cutoff runs full length of cylinder. 


Minto tested Freon engine in converted Villanadhii. bus 


Wallace Minto wanted space to install his experi- 
mental boiler, propane-fuel tank, vapor condenser, 
and computer—so he used a Volkswagen bus for a 
test bed. At left he checks his instruments. At right, 


250 degrees it reacts corrosively with 
Freon. Titanium would be out, too; it 
reacts at only 100. He admits to the intro- 
duction of a filter to remove minor de- 
composed products. 

Minto is chary with information. His 
patents are pending, and he has a fat con- 
tract with a very affluent customer. 

Of his boiler he will say only that it is 
not a monotube. It consists of a large 
number of short coils feeding into a mani- 
fold at the motor-entry end. Because the 
torque is so prodigious, Minto's computer 
sharply reduces the flow of gas to the mo- 
tor if the accelerator is floored at a vehicle 
speed of less than 15 m.p.h. Above 45, the 
computer reverses the engine torque if a 
driver hits the panic button. 

“There is absolutely no braking fade," 
he says. 

Minto has a built-in air-conditioning 
system. Since the Freon reservoir is al- 
ways liquid under pressure, just spray it 
through a needle valve into a low-pressure 
chamber, and collect the cool air. Minto 
reports full heat from the boiler for winter 
comfort in 10 seconds. 

Quick start. “I can move off in 15 sec- 
onds under full power," he says, “after I 
turn the ignition key." 

A spark plug fires up his burner. The 
motor in his laboratory vehicle, a Volks- 
wagen station wagon, is from a Stanley 
steamer, vintage 1920. His Freon losses 
run to about six percent a year. Freon is 
already available at many filling stations 


author Francis has his hand on return-line plumbing 
from motor to condenser. System produces 350. 
plus hp., and is designed to operate in outside air 
temperatures of below zero to 90 degrees and up. 


for refilling automobile air conditioners. 

So much for now on Wallace Minto and 
Freon-11. 

Bill Lear has some things going for him, 

In the days of Abner Doble, the real 
genius of steamers, and the Stanley broth- 
ers, who reaped most of the publicity, a 
throttle valve could not tolerate steam at 
higher than 600 degrees. So Doble had to 
put his valve upstream of his superheat 
region, causing a delay in response of 
three or four seconds, intolerable to a gaso- 
line motorist. 

Today’s steels will process steam at su- 
perheat without protest. Metals developed 
for combustion chambers of jet aircraft 
engines enable Lear engineers to reduce 
furnace size by two-thirds. 

The same combustion phenomenon that 
permits flights to the moon helps the 
steam-car power plant. The stainless-steel 
coils in the Lear steam generator would 
begin to soften at 1,500 degrees. The fur- 
nace produces 4,000. So, to begin with, 
secondary air is introduced to the boiler 
under pressure. This cuts the heat to 
2,000. The diluted air is ducted to the fur- 
nace for combustion. 

More heat reduction. A laminar film of 
insulating gas, like that in the nozzle of 
space engines, further reduces effective 
furnace heat around the boiler coils by 
600 to 700 degrees. Control of the laminar 
film can be established by tube — 
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Speed-loving Paul Newman is shown here 
dressed for his role as tough racing driver. 
He got some pointers on driving the 
course at Indianapolis from Rodger Ward, 
two-time Indy winner who worked as a 
technical consultant for the picture. 
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Crack-up at Indy during filming of “Winning” brings production 
staff racing out onto track to hose down cars in staged accident. 
Car driven by actor Robert Wagner is made to ''explode" during 
first lap of trials. Wagner and film star Paul Newman were 
taught to drive Indy-type cars by racing-driver Bob Bondurant. 


Paul Newman prepares for a scene in which he drives his own 
racing car. A racing enthusiast for many years, he took a cram 
course in fast driving at Riverside Track for his role in ''Win- 
ning." The training helped him do a realistic job of piloting a 
car to victory during a filmed Memorial Day 500 climax. 
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ne of America’s top auto 
acers reveals the secrets that 
ade an actor a driving whiz 


er 


y BOB BONDURANT 


oted racer and driving instructor 


IE ou’ve never driven a racing car before, 
= but within a few weeks, you're sched- 
led to pilot Mickey Thompson’s Indy 
ar at speeds exceeding 160 m.p.h. 

That’s what movie actor Paul Newman 
vas called upon to do for his latest movie 
-“Winning.” If you were suddenly placed 
n Paul Newman’s shoes for this difficult 
nd dangerous assignment, how would 
ou go about learning to drive an all-out 
ompetition automobile? That’s right, 
'ou'd go to school, and that's where I en- 
ered the picture. 

I run the Bob Bondurant School of High 
'erformance Driving, located near Santa 
ina, Calif., where I teach people how to 
Irive racing cars, transmitting the know- 
ow I've picked up in a couple of decades 
f motorcycle and auto racing. 

-In 1959, I was named the nation's top 
lorvette driver. Carroll Shelby offered 
Te a chance to drive on the Ford-Shelby 
ummerican Racing Team in Europe in 
963. We won the World Manufacturers’ 
*hampionship in 1965, a first in the his- 
ory of U.S. automobile manufacturing. 
ater I drove BRMs, Porsches, Ameri- 
an Eagles, and Ferraris. With all this 
aluable experience behind me, I opened 
iy school and began to teach the art of 
riving high-performance automobiles. 

Two of my first pupils were actors 
ames Garner and Yves Montand for the 
icture *Grand Prix" [PS, Aug. '66], but 


ow We Turned 
aul Newman into a 
Winning" Driver 


that training job was a lot easier because 
I had more time available. I only had a 
few weeks to teach Newman. 

The first step. We began with lessons in 
our classroom, where Newman and co- 
star Robert Wagner learned the funda- 
mentals of competitive driving. 

I teach a driver that he's running two 
races at once—the first against the other 
competitors; the second, and most impor- 
tant, against the clock. Everything the 
student is taught is designed to increase 
the speeds that he turns around a track. 
Even something as simple as “heel and 
toe" helps decrease lap times; the split 
second wasted each time you take your 
foot off the throttle and put it on the brake 
is a wasted second. 

From the classroom we went out to the 
track, but it was still a little while before 
Newman and Wagner did any driving. 
We started by walking the turns, while I 
explained what action should be taken at 
each particular moment. Then we studied 
the approach apex and exit line. 

Continued 


| E: — 3 
m 


Bob Bondurant (center) presents plaques to actors 
Robert Wagner (left) and Paul Newman after they 
passed accelerated high-performance-driving course. 
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n takes the wheel to get 
the “feel” of one of the cars he learned 
to drive for his role in “Winning.” 


Classroom lectures by Bondurant came first, before 
any car ever rolled for driving instruction. 


Actor Robert Wagner (right) learns from Bondurant 
how to tell when car is putting out optimu 


After this, Newman was allowed into 
the car to learn the controls, the proper 
way to hold the steering wheel, and how 
to find the most comfortable seating po- 
sition. After completely mastering the 
fundamentals, Newman began to accom 
pany me in the training car. 

In the driver's seat. I took him throug 
the turns first, explaining everything 
did. Here is where Newman learned tha 
a racing-car engine develops its maximi 
horsepower in a fairly narrow r.p.m. rang 
and, to get maximum efficiency from it 
the r.p.m. must be kept at that point & 
all times. About the only time a racing 
engine is allowed to coast, is at the en 
of a race. Other than that, it must be kept 
humming all the time. 

Our beginners' cars are Datsun 16 
sedans, so learners can make an occasion 
al mistake—like braking too late or miss 
ing the apex of a turn—and still not 
exposed to great danger. As his skill in 
creases, he gets to use the Datsun 16 
roadster, then the 2000 roadster. 

He's allowed to go faster now, and, i 
I think he looks smooth enough, he goe 
from the roadster to the Beech Formula V. 
'That gives him his first feel of a real rac 
ing car. Usually within several days, h 
graduates from the Formula V to our Lol 
270, which is probably as fast as anythin 
he'll drive in actual racing. 

The hot ones. In less than a week, New 
man advanced to driving the big Lola 270. 
We finished up at Orange County Race 
way, and then spent a day at the fame 
Riverside track where Newman and 
drove a Ford Grand National stock ca 
until he looked so smooth, that you'd thin. 
he had been driving for years. | 

We then flew to Phoenix where I trained 
him in a Ford GT40 and Mickey Thomp- 
son's Indy car. Here again, I would show 
him the line and how to handle the car 
until he could do it on his own. He — 
coming on strong by then, as evidenced 
by the 34-second lap he turned. The rec 
ord for Phoenix at that time was only 28.7 
seconds. Newman did this within six days 
of his first ride in the Datsun. 

Three months later, practice resumed at 
Elkhart Lake, Wis., for another five days. 
We then flew to Indianapolis where shoot- 
ing of the movie began. 

With less than two weeks total high- 
performance driving time behind him, 
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imera platform for filming racing scenes. Bondu- 


aul donned his helmet, strapped himself 
ito an. American Eagle, and turned a 
43-m.p.h. lap with a speed down the back 
1ute of 160 m.p.h. When it came to choos- 
ig the right line through the turns, cor- 
ering smoothly, and using his head, ev- 
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struction car was specially rigged to make it a rant used his racing skills to position the car to put 


as a 


the cameraman right on top of the racing action. 


eryone there agreed that Paul Newman 
would be hard to beat as an actor and a 
racing-car driver. Happily backslapping 
with the rest, I also hoped my teaching 
had a little bit to do with this star pupil’s 
“Winning” driving. 


ome Racing Terms Explained. How many do you know? 


eel-and-toe: A technique used when ap- 
coaching a turn that calls for a lower gear. 
1e ball of the driver's right foot is kept on the 
‘ake pedal and the heel used to blip the throt- 
(| while the left foot operates the clutch. 
faking is uninterrupted, and the car is there- 
re better balanced. If you heel-and-toe, your 
'ake point can be moved closer to the corner, 
ving you more distance to travel at top 
cing speed. 


yex: The point on a curve where the car is 
osest to the inside of the track. This is never 
ilfway through the turn but usually much 
ter, giving the driver the straightest possible 
ie for full acceleration when he is coming 
it of the turn. 


tting up: This is a racer’s technique for 
king sweeping bends at very high speed. 


You don't brake or decelerate but merely turn 
the wheel, well before the turn, putting the 
car into a cornering attitude. If your speed is 
high enough, the car will drift sideways with- 
out really turning. This rubs off some speed, 
and you push harder on the accelerator, which 
makes the car change direction while still in a 
drift. Once the car is set up in its drift for the 
curve, you've got to go through with it. You 
can change your line a little but, by and large, 
you're committed. 


Optimum r.p.m. There is a low limit below 
which torque is lacking and a high limit above 
which the engine may be damaged. In between 
is optimum range, in which the engine is 
breathing efficiently and pulling strongly. You 
have to anticipate your speed variations and 
change gears, up or down, in time to always 
stay within this range. 
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Met is a.s 


This platinum-iridium cylinder, shown 
actual size, is U.S. copy of metric sys- 
tem’s master standard for the kilogram. 


Meter’s length was set by platinum-irid- 
ium bar, like this U.S. duplicate of one 
in France, until 1960. Then, a better way 
(photo on opposite page) was adopted. 


METER] 12345578910 
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The New Push for the 
Metric System: 


Will You Give 


By ALDEN P. ARMAGNAC 


m Smith, average American male, stands 1 
centimeters tall. He tips the scale at 76.2 kil 
! : . : d 
grams. Tell him these are his measurements 1 
the metric system, and it's three-to-one he'd as 
“What’s that?" 
It’s another way of saying he’s five-foot-eigh 
and weighs 168 pounds. By now, it’s the “in” wa 
to measure things, for nine-tenths of the world 
people. And it may not be so long before you’ 
be putting down your own measurements, an 
buying your gas and oil and groceries, in that up 
to-date “metric” fashion. 
At last, in this atomic and space age, the U.S 
is seriously considering scrapping a system 
weights and measures as antiquated as oxcarts an 
tallow candles—and catching up with the rest 
the world by “going metric.” Recently it took i 
first positive step, cautious but history-makin 
in that direction. 
Voted by Congress after years of heated debat 
a three-year Department of Commerce study c 
whether we should adopt the metric system begal 
last August. A fact-finding group headed by A 
vin G. McNish of the National Bureau of Star 
dards, and due to grow to a staff of 30, aims t 
settle such controversial questions as what goin 
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At last the U.S. is really moving toward the international 
measuring system called the handiest math shortcut ever invented—it 
will make you a sharper shopper and a whiz at mental arithmetic 


ounds, Feet, and Inches? 


netric would cost us—and gain for us. Then it 
vill be up to Congress to decide whether we take a 
he plunge. n 

What's ''metric"? How metric measures compare im. a 
vith our “English” or customary ones is pictured 
elow. They’re used today by scientists the world 
ver, Americans included. That they also ideally 
uit the needs of engineers, manufacturers, mer- 
hants, and the public is evidenced by the spread 
f the metric system throughout the world since it 
vas introduced in France nearly 175 years ago. 

Just in the recent span of 1958-1964, the metric 
ystem gained some 600 million users as India, 
lapan, Greece, and others adopted it. Then the 
onglish-speaking countries, practically the only 
najor holdouts, were rent by a resounding split. 

In 1965 Britain announced it was going metric— 
ver a 10-year period, now nearing its midpoint. 
»ustralia is expected to follow suit, as Canada 
nay do also. That would leave the U.S. the only 
najor non-metric country. Rather than “Can we 
fford to go metric?" our question is becoming 
Can we afford not to?" 

World trade may prove the decisive push that 
wings the U.S., as it did Britain, to the metric 
ystem. President Nixon has just announced the | i Jya 
rgent goal of boosting our exports from about Diii Ram bn align n 
34 billion in 1968 to $50 billion yearly by 1973— from a krypton sid Tus iiie ane. pio: 
ut more and more American cargoes may miss  tured at National Bureau of Standards. 

Continued 


ow metric measures compare with our customary speaking) is the kilogram, equal to about 2.2 pounds, 
nes is graphically shown here. Meter, a little longer — and divided into 1,000 grams—which, in turn, are 
ian our yard, is basic unit of length and is handily subdivided into 1,000ths (milligrams). 

vided into lOOths (centimeters) and 1,000ths Like our convenient decimal system of money— 
nillimeters). Unit of volume, a 10-centimeter cube dollars, dimes, cents—this decimal system of mea- 
ontaining 1,000 cubic centimeters, is called a cubic sures ranks as one of the finest of math shortcuts. 
»cimeter or a liter and is slightly larger than our The untold time and effort it will save in figuring 
juid quart. Unit of weight (or of mass, strictly ^ makes a persuasive argument for its U.S. adoption. 
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A new invention solves a major pro 


blem of “going metric’’—the cosi 


i Click! and a "machine. tool is ‘instantly converted. 


"toa metric one, or back, by an ingenious attachment. 


(model at left) for. a lathe or milling machine, 


To select “English” or “‘metric,” you shift wheel 


carrying hand crank (close-up view). Depending on 
choice, full turn of crank advances lead screw 0.2 


inch, or five millimeters. Simplified diagram shows 


the boat instead, unless we can offer our 
foreign customers the metric-sized articles 
they want. If the Commerce study bears 
out estimates that we’re already losing $10 
to $20 billion in exports annually be- 
cause our products are non-metric, it 
would provide a potent dollar-sign argu- 
ment for switching to meters, liters, and 
kilograms. 

But there are other good reasons, suf- 
ficient in themselves, for welcoming a U.S. 
change to metric measures. Study the 
debates over pros and cons of our adopt- 
ing the metric system, and one fact above 
all impresses you: No one disputes that 
it’s better than ours. Western scientists 
have even credited the metric system with 
being the “secret weapon” that helped 
Russia, metric since 1927, to orbit the first 
satellite. 

Why metric system is better. One of the 
finest math shortcuts ever invented, the 
metric system is a decimal one—it goes 
by 10s, 100s, 1,000s. A “meter stick,” 
counterpart of our yardstick, divides the 
meter into 100ths (centimeters) and 
1,000ths (millimeters). Going the other 
way, kilometers—which replace miles on 
new metric-style highway signs that Eng- 
land is readying for installation—are each 
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how: la. “English” setting, "m^ tine lead-4 : 
shaft directly; in “metric” setting, through 12 
127 gear drive instead. Lead screw's advance: 
comes out metric because gears’ ratio is thé 
pee numbered metric and English lengths. {S 
lin. = 25 .4 millimeters exactly, 250/254 or. 
127 in. = 25 mm; 125/127 of 0.2 ín. = 5 


1,000 meters (equal to about 0.6 mile)| 

That makes calculations a breeze, jus 
as it does with Americans’ convenien 
decimal system of money—dollars, dimes 
cents. Britain at last is changing fro 
pounds-shillings-pence reckoning to 
decimal currency; the U.S. was the firs 
major nation to adopt one, in 1792. Ye 
we still divide a yard into three feet, 
foot into 12 inches, an inch into 8ths an 
16ths—and so it takes an outlandish rig 
marole to add 2'1014” and 3'955"., and ge 
6'814". Compare adding their metric 
equivalents, 876 and 1,159 millimeters 
which at once gives 2,035 millimeters oi 
2.085 meters—and you may find yoursel 
an immediate convert to the metric "y 
tem of measurements. 

( How about the sometimes-heard argu: 
ment that putting our own measures Ir 
decimals would give the same advantage, 
There’s a catch—it works for one unit 
only. Industry does use a “decimal inch; 
divided in 100ths and 1,000ths; surveyors 
have a “decimal foot"; but the two are 
incompatible because there are 12 inches 
not 10, in a foot. Only the metric system 
is decimal all the way.) 

Built into the metric system is anothei 
attractive feature—its convenient linking 


'apping our present n machine Hti turning leis à into metric ones 


=, = 


\NDWHEEL SHIFTS TO GEAR DRIVE WITH 
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X f size and weight. One liter or cubic deci- 
neter of water (1,000 cubic centimeters) 
veighs one kilogram; one cubic centi- 
neter, one gram. (Accurate to 28 parts 
n a million, this relationship can be con- 
sidered exact for all practical purposes.) 
At a glance you know what any given 
volume of water will weigh, or how much 
pace a given weight of it will occupy; for 
iny other material whatever, knowing its 
specific gravity, you can tell the same. 

What is it like, to start living with 
hese unaccustomed metric measures? 

Shopping, metric style. Beginning next 
year, British shoppers are to be introduced 
ó the metric system by the “dual label- 
ng” that you may see today on some U.S. 
roducts for domestic-or-foreign sale: “14 
z.—99'7 grams” on a bottle of catsup, “5 
l. oz. (147 milliliters)” on one of Wor- 
estershire sauce. In 1972-1975, British 
abels will drop the non-metric measures, 
ind shopping will become all-metric—in 
ound-numbered figures, of course, like 
undreds of grams. If the U.S. adopts the 
netric system, no doubt we'll follow a 
imilar get-acquainted plan. 

Thrifty purchasers will find the metric 
neasures a boon. Today a single store 
nay offer you a choice of 23 packages of 


T-DRIVE N | Jones BEER | | GEAR-DRIVEN - I ue 
fixed — E tee DISK (turns m] DISK (fixed " dibaciig ae ionents | 
E Virtua . M vm T — tolead- |. isgreatly exaggeratec 
shaft) baies te ON € = screw shaft). to show mechanism clearly) 


cereal or 26 tubes of toothpaste, all dif- 
ferent in size and price. Sizes often are 
hard-to-compare fractions like 434 ounces 
—and it would take a mathematical wiz- 
ard to figure out which brand was the best 
buy. With fractionless metric amounts, 
it’s easy to compare what you get for your 
money. 

Luckiest, if we go metric, may be school- 
children. They could learn arithmetic 
in three-fourths of the present time, edu- 
cators say—because the metric system 
eliminates most common fractions and 
complicated measures. The estimated 
$700-million annual saving in the cost of 
teaching them, in itself, might repay the 
expense of adopting the metric system 
within a decade or two. 

What have been the arguments against 
our going metric? Principally, the cost 
and difficulty of a U.S. changeover—cer- 
tainly formidable for a highly industrial 
country, even when spread out over a 
period of years. Estimates of the cost 
have varied all the way from $4 to $100 
billion. Until the Commerce survey is in, 
no one knows for sure. But recent devel- 
opments may have made the gloomier pre- 
dictions unfounded. 


[Continued on page 204] 
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MS PRIVATE FLYING 


Fiy Your Own Plane 
=. fOr no more than a new car 


Aircoupe was first built in 1946, changed little until 
1968. Three companies built same basic plane in 
turn: Ercoupe, Forney, and Alon. Older models cost 
about $2,500. Range is 435 miles at 110 m.p.h. 
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Piper Cub is favorite aircraft for beginners, many 
pros. Average price for one in top fabric and engine 
condition is $1,300. Basket cases have gone for 
$400. Early Cubs had 180-mile range, later ones 357. 


1948 Cessna 170 carries four, costs about $2,880 
now, was $5,475 new. Over 2,700 of these metal- 
covered planes are still eligible to fly. They have 
a range of 600 miles and cruise ‘at 120 m.p.h. 


=A 


Buying a secondhand aircraft 
for under $3,000 may make 
owning cheaper than renting 


By THOM HOOK 


ou: years ago I bought my 1961 Piper 
Super Custom Colt for $2,500. I was earn- 
ing $8,000 a year as a beginning writer 
of 16mm documentary films and had taken 
enough lessons to solo and fly some cross- 
country trips. 

To continue lessons and build up flying 
time, owning a secondhand plane seemed 
like a less-expensive way than renting, 
leasing, or joining a club. After logging 
200 hours—enough to prepare for a com- 
mercial pilot's license—I still think so. 

As an owner I get the most out of avail- 
able good weather. After a strenuous week 
at the office, an hour of flying clears the 
cobwebs out of my mind. Occasionally 
my wife and I fly over to Ocean City, Md., ° 
Rehoboth Beach, Del., or Atlantic City, 
N.J., for a weekend. Each year we fly up: 
to the Antique Car Festival in Hershey, 
Pa. Sometimes we just sightsee over near- 
by Annapolis, Md. When friends put their 
boats away for the winter, I'm still enjoy- 
ing see-forever, clear flying—at a compar- 4 
able cost. 

For an investment of $3,000 or less you 4 
can join 175,000 pilots like me who fly 
on weekday evenings and weekends. 
There are 39,000 small planes around in 
that price range and it's estimated that 
one-third of them change hands each year. 

Owning vs. renting. Some experts say 
you shouldn't think of owning unless you 
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Author’s Piper Colt, built as trainer between 1961 and '63, has the 


same airframe as a Tripacer but a smaller engine. Colt cruises at 
103 m.p.h., has 600-mile range, consumes six gallons of gas an hour. 


y 200 or 300 hours a year. I can only 
ell you my personal experience: Last 
ear, when I flew 60 hours, the cost was 
13 an hour—the same as renting a Colt 
t most airports. The $13 takes into ac- 
ount the interest my $2,500 investment 
vould have earned in a savings bank and 
he cost of fuel and oil, annual inspec- 
ion and maintenance ($300 average) , tie- 
lown storage at the field ($15 a month), 
nd minor expenses like battery charges. 
t comes out to about $1,000 a year for 
ne to own and fly a plane, half of what 
ome people say it is. 

Of course, the more you fly the lower 
he cost per hour. But studies show that 
ny air time last year was fairly typical. 
k substantial 51 percent of all private 
ilots fly less than 50 hours a year; only 
l percent fly more than 100 hours. Not 
oo surprising, when you consider that 
oughly half the weekends have good 
nough flying weather for the cross-coun- 
ry trips that pile up flight time. 

Cost aside, what I have that the renter 
loesn't is convenience. When those fabu- 
ous flying days come I don't stand in line 
or a plane. And if the weather turns bad 
vhile I'm at my destination I don't worry 
bout getting the plane back. (You aren't 
. wise pilot until you've come home by 
us a few times.) 

Another renting disadvantage is insur- 
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ance. On arented aircraft it usually covers 
the owner and his plane, but not the rent- 
ing pilot. A pilot who owns his own plane 
normally has $100,000 liability coverage 
for himself (at a cost of about $55 a year). 
A. private owner will also see that some- 
thing like a cracked wheel fairing, caused 
by the last bouncy landing, is fixed. 

Leasing. The more expensive private 
aircraft are usually leased. 'The buyer of 
a $16,000 plane with retractable landing 
gear, for instance, will lease his plane to 
an operator who then rents it out to others. 
It’s an attractive arrangement for the 
owner, whose loan payments are bigger 
than maintenance, tie-down, fuel, and 
other costs combined. But it's not very 
attractive for a beginning pilot. 

Flying clubs. For the student who has 
just soloed or the licensed pilot inter- 
ested in building up time, I'd still advise 


Continued 


Piper Clipper, later renamed the Cruiser, was fore- 
runner of Colt and Tripacer. Four-placer has stick 
instead of wheel. Average used price is $1,900, 
but one in top condition brings as much as $2,900. 


cami erp RES a 4 


Author flies his own plane for about $1,000 a year, half what son 


owning as against going the flying-club 
route—unless you have to. When you’re 
close to the commercial-pilot ticket you 
may want to enjoy the more sophisticated 
aircraft and equipment that clubs can af- 
ford at the lowest hourly rate. 

Meanwhile, it may not be worth waiting 
to get on a schedule i in competition with 
equally eager pilots, all fighting for the 
time of a few instructors. An airplane may 
be *down" for maintenance when you want 
it, weather may be uncertain when your 
time slot comes up, or other members may 
be off on long cross-country flights with 
the club’s planes. 

All of these things happened to me when 
I first started flying as a member of a club. 
From one fall to the following spring I 
only got in about five hours and wasted a 
lot more. 

Take another club a friend belongs to. 
It has about 60 members and three air- 
craft—an old Cessna 150, a new Cessna 
150, and a new Cessna 172. Initiation is 
$50, dues are $7.50 a month, and per-hour 
charges for flying the planes are $7, $8, 
and $12.50 respectively. Renting similar 
planes “wet” (gas and oil included) would 
cost $5 over the club rate. 


 USED-AIRCRAFT GUIDE 


Trade Name 


_Aeronca Champ 


| Year of Mfr. — a 


My friend just got his monthly bill from 
this club and it was $91.98 for flying 1014 
hours. It costs me about $25 in gas and oil, 
plus $15 for the monthly tie-c 
So you have to fly more as a club member 
to keep per-hour cost as low as a second- 
hand owner’s. 

Buying a secondhand plane. You don’t 
have to go shopping for a plane cold. Four 
publications will give you a head start.. 
One is Plane Sense, a 26-page illustrated 
booklet you can get free by asking for 
Advisory Circular 20-5A from: DOT, FAA 
Distribution Unit (TAD-484.3), Navy 
Yard, Bldg. 159, Washington, D.C. 20590. 
Another is How to Buy a Used Aircraft, a 
four-page report published by the Aircraft 
Owners and Pilots Association (AOPA) 
for its 150,000 members. Ask a member 
if he’ll get one for you; the AOPA emblem | 
on a plane or car identifies a member. 
Reading these publications first could save 
you a lot of headaches. 

What about prices? Two guides—one for 
everybody and one just for dealers—will 
give you a quick impression of the second- 
hand market. Trade-A-Plane Yellow Book 
lists the pick of what’s available, by model 
and price; you can buy a copy for $2 from 


Average Hours 


Model No No. Seats silent el: “ag 


| oae | 2 [| 5640/2600 
€-  -———— DEN | a MEAM 60M 
[  AeroncaSedan | 47:50 O |  5AC2 | 4 | 5260/4600 | 
m —O A. — — — — AR 
a 89 1—3—3À — 5,100/785 
4,820/800  . 
Um a EUM. MEE 170 ED —— 
-m-" — —L a  ÉMENN. ee Se CUM 4,600/200 .— 
Champion Traveler 3,820/265 _ 
Champion Citabria 1,295/915 
L— enemies Terres | — SES — |I — 1 32 3.090/955 
NA 
EH — e ta 6 MEE EM 4,280/160 
[  Aircoue ^  $— — — 1| SCS OE | 2 | 4600/480 
Aircoupe ... 'B8-'60 a a 3,100/800 
Luscombe (Silvaire) 8-A-E 1,633/188 
[ Fairchild ae a 1,090/190 
| .PiprCub — —  — — |  — 46 — | 53/45 | 2 NA 
ENII MEM NEM EE: NEM NN RN NA 
| NA 
NA 
nn a a E 2.240/465 
[Stinson Voyager] — ç 46747 X | 108 ^ | 4 850 NA 
Taylorcraft NA — 


NOTES: !1969 Used Aircraft Price Guide 
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 2Courtesy FAA 


NA: Information rot available 


eople claim it costs them 


Cessna 140 (right) and 140A were made © 
between 1946 and 1950. Popular all- 
metal two-seater cruises at 100 m.p.h. | 
and has 390-mile range. Average used 
price: $2,340 for 140, $2,505 for 140A. 


Trade-A-Plane Service, 
ville, Tenn. 38555. 

The same company puts out a 
thick classified newspaper, Trade- ~~ 
A-Plane, three times a month. BB 

"You can subscribe for three, six, 
or 12 months and have the paper | 
“sent by air mail, first, or third 


Cross- 


class. Rates range from $2 for a six-month 
subscription sent third class (three-month 


. subscriptions aren't available third class) 


to $24 for a 12-month subscription de- 


livered by air mail. 


Also, ask a dealer at your local airport 
to show you his copy of Used Aircraft 
Price Guide, published monthly by Inter- 
It tells a 
dealer what he can prudently pay for a 
used aircraft or allow to an owner on a 


state Aircredit Publications. 


trade-in. 


It's amazing how much you can learn for 
free. My Colt was advertised at $3,300, 
but I bought it for $800 less because I 
asked around among people at the airport. 


Price Range | Cruising 
No. Planes | Naut. Speed 

New Current! Licensed? | Miles | (m.p.h.) 
$2,395 
$2.585 | $ 900] — 742 | 350 | 95 — 
$4,995 EE JEE —| 400 SE — 
$2,845 | $1,920] 880 | 450 | 100 | 
$3,345 MI ee ee 
$3,695 
$5,475 | $2,880] 2738 | 600 | 120 — 
$4,495 " dti 
$5.720 [ 500 | 10 
$4.890 | $2,970| 377 | 435 | 106 | 
$6695 | ewl — 13s | 435 | 108 — 
NA [NA [tos waa 
$3,995 = o Bel-s— 
$3,995 1814 [ 435 | 110 — 
$7,450 KL RES JAN 
NA — iux [—1 ]-5:-—2— 
NA | NA | Áw 16 | 525 | 122 
$2.195 BEIONMDCINUE MEN 
$2572 | $1450| NA | 357 | NA | 
$3,495 | $1750| 1,145 | 450 | 105 | 
$3098 | $1900| 338 | NA | NA | 
$5.495 | $2,690] 5464 | 600 | 103 — 
NA — "NA | —1.942 ^| 7550 | —129 
NA | NA | 1518 | 435 | 105 | 


If an aircraft will need fabric soon, has 
suffered a rough forced landing, or is con- 
sidered a “‘dog,” word gets around. There 
are nearly 10,000 airports in the U.S., so 
get out to some of them and learn what is 
avallable 1n your area. 

The covering. This is one of the two 
main items that determine a used-plane's 
value. Metal is a more durable covering 
than fabric, but metal-covered planes are 
scarcer and more expensive. If you con- 
sider a fabric-covered plane, hold out for 
one with a modern synthetic cover—either 
Ceconite or fiberglass. Grade-A cotton and 
Irish-linen covers retain their strength for 
no more than four years if kept outside 
and eight years if hangared. Exposure to 
sun, a salty atmosphere, and industrial air 
pollutants cause the deterioration. 

The $800 I saved on my Colt went to- 
ward a fabric job at the plane's next an- 
nual inspection. You can figure on $1,000 
if you have the plane re-covered with a 
synthetic by a licensed Aircraft and 
Powerplant Mechanic. Some lower-priced 
planes aren't worth another $1,000 for re- 
covering. 

However, you can cut that cost in half 
and get plenty of advice should you wish 
to do it yourself. Cooper Aviation Supply 
Co. (2149 E. Pratt Blvd., Elk Grove Vil- 
lage, Ill. 60007) sends bonafide prospects 
a free kit and exact prices for material to 
re-cover each model plane. On my Colt 
they quoted $157.42 for Ceconite or 
Eonnex synthetic. Thinner, dope, fill, and 
other small items added up to $279. 21, 
making a total of $436.69 in materials. A 

synthetic cover should last at least 12 
years, and by then you'll have moved up 
to another plane, anyway. 

[Continued on page 190] 
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our Dutrageou: 


Senator Philip A. Hart, in an exclusive interview, 
tells PS editor the appalling facts about how U.S. 
motorists are being bilked out of billions on auto 
repairs—and proposes what should be done about it 


By HERBERT SHULDINER/ Drawings by Dana Rasmussen 


C ar owners in the U.S. are being gypped out of billions of 
dollars each year for shoddy, premature, or unneeded auto re- 
pairs. So says Senator Philip A. Hart, chairman of the Senate 
Subcommittee on Antitrust and Monopoly. 'This is only one of 
the shocking facts to emerge during a thorough investigation his 
committee is conducting into the $25 billion auto-servicing 
industry. 

In an exclusive interview with PoPULAR SCIENCE, the Michi- 
gan senator revealed what he and his staff have learned about 
this important industry which has earned a resounding vote of 
no confidence from the American motorist. A strong indica- 
tion of how little confidence the public has in the auto-repair 
industry is contained in the avalanche of letters the committee 
has received from thousands of irate citizens alleging wide- 
spread abuses and frustration over new-car warranty fulfill- 
ment, unsatisfactory repairs, and overcharges for auto main- 
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ar-Repair Bills 
...what can be done about them? 


tenance. Expert witnesses have confirmed many of these alle- 
gations in testimony before the Hart committee. 

The two-price deal. Some testimony hints that the average 
motorist is actually being forced to subsidize the new-car war- 
ranty system, as well as the discounts the auto insurance in- 
dustry and operators of large fleets of vehicles get on repair 
bills. Car makers, insurance companies, and fleet operators 
usually pay less than individual car owners for the same repair 
work. 

Investigations by the committee staff have already uncov- 
ered these appalling facts about the major areas in which mo- 
torists are cheated by dishonest repair shops and mechanics: 

@ Engine tune-ups. Motorists are frequently charged for 
major tune-ups that are made prematurely, regardless of actual 
need. In many instances simple adjustments could cure the 
problems. 

e Ball-joint replacement. A common racket of mechanics 
is duping auto owners into believing that their wheels are about 
to fall off. They jack up the front end and shake a suspended 
wheel. When the wheel displays only normal loose movement, 
the mechanic says this indicates ball-joint wear and is dan- 
gerous. Actually, the ball joint is designed so that it will have 
a specified amount of clearance when the weight of the car is 
not on it. 

€ Automatic-transmission repair. The main trick of unethi- 
cal mechanics is showing car owners metal filings collected from 

Continued 


Sen. Philip A. Hart (second from left) photographed 
while presiding over a recent Senate hearing 
probing the high cost of repairing your car. 


the bottom of the transmission case and 
claiming they have a serious problem. 
Most transmissions shed metal particles 
from the constant meshing of gears and, 
if they are not excessive, nothing is seri- 
ously wrong. Motorists are frequently 
fooled by this ruse and talked into need- 
lessly rebuilding transmissions at a cost 
of over $200. Some repair shops just 
change the fluid and charge that much. 

€ Brakes. The biggest abuse in this 
type of servicing is the bargain $12.95 
"complete" brake job. The average com- 
plete brake job on four wheels costs about 
$36. It not only includes new good-qual- 
ity linings, but also overhauling of the 
brake cylinders and turning of the drums 
to insure good contact. When a motorist 
buys the bargain job, he may well be 
worse off than with worn brakes. 

e Shock absorbers. Many motorists get 
talked into early replacement of shock ab- 
sorbers because of repair-shop trickery. 
By making cars seem to spring loosely, or 
even squirting oil on shocks to make it 
appear that the oil reservoir is leaking, 
mechanics deceive car owners into think- 
ing their vehicles are unsafe. According 
to the Hart investigators, most Detroit 
cars should go 22,000 to 28,000 miles on 
a pair of shocks—unless subjected to espe- 
cially rough riding. 

here's no way to get a specific figure 
on what these abuses take out of your 
pocket, but Senator Hart believes the cost 
to American motorists could easily ex- 
ceed a billion dollars. 

Letters the committee has received al- 
lege that the biggest overcharges seem to 
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come at franchised shops, which skim off 
the most lucrative repair jobs, especially 
brakes and automatic transmissions. Hart 
says Borg-Warner decided against fran- 
chising automatic-transmission repair 
shops because it couldn't guard the pub- 
lic against overcharges. 

James F. Bere, Borg-Warner president, 
revealed that the overcharges demanded 
for automatic-transmission repairs per- 
suaded many motorists against having the 
work done and pushed them into buying 
new cars. 

Another indication of customer anger 
over service is contained in a recent Na- 
tional Auto Dealers Assn. survey, which 
reveals that 36 percent of auto owners are 
not satisfied with repair work. 

*Some of those people admittedly 
would be the kind that nobody could sat- 
isfy,” Senator Hart admits. “Give them 
a brand-new car, and they still might not 
be satisfied, but it is my impression that 
only a small percentage would be dissat- 
isfied if the repair work were done cor- 
rectly. If you take 36 percent of the 25 
billion dollars that is spent annually on 
repairs and then discount it a little for the 
people who are unreasonable, you'd still 
come up with a lot of money spent on un- 
satisfactory or wasted repairs." 

The big steal. Evidence of how few peo- 
ple get what they pay for was contained 
in Glenn F. Kriegel's testimony before the 
committee. Kriegel is president of Auto 
Analysis, a Denver auto-diagnostic center 
that does no repair work. 

Kriegel testified that he ran 7,000 cars 
through his center in two years in a spe- 
cial deal providing for inspection before 
and after repairs were made. About 5,000 
cars were returned after servicing to fit the 
center's diagnoses. The recheck revealed 
that only one percent—50 cars—were ade- 
quately repaired. Many cars bore no evi- 
dence of repairs made, even though the 
motorists had paid for them. 

*It's either impossible or outrageous," 
was Senator Hart's conclusion. *If only 
50 people out of 5,000 who take cars to 
dealers for repairs get them fixed, then 
the bulk spent on repairs is wasted." 

Car design starts the wasteful process, 
Hart believes. *If Detroit designed cars 
with greater concern for the costs of re- 
pairs that might be required, some waste 
could be avoided," the senator maintains. 


“For example, there’s one model that re- 
quires a special tool to change the eighth 
spark plug. If you don’t have this tool, 
youre in for several hours of labor 
charges to get at the plug. Had the engi- 
neers designed it differently, you could 
save money there." 

The price of style. Committee investi- 
gators also found evidence that Detroit's 
emphasis on styling instead of repairabil- 
ity seems to encourage replacement, rath- 
er than repair, of parts. And not only are 
you being forced to buy more new parts, 
but you have to pay a ballooning price 
for them. Parts prices rose 52 percent be- 
tween 1960 and '67. Another increase of 
seven to 10 percent was tacked on be- 
tween November of 1967 and the end of 
1968. Parts now cost the motoring public 
more than $10 billion annually. 

Louis Baffa, president of the Auto Body 
Assn. of America, gave the Hart commit- 
tee an example of what escalating parts 
prices have done to repair 
bills by showing the differ- 
ence in costs for repairing 
a '49 and '68 Pontiac in- 
volved in similar collisions: 
Both suffered damage at 
front and rear ends and at 
one side, requiring replace- 
ment of the frames. Parts 
for the old car cost $1,248; 
parts for the newer car cost 
$3,085. 

Labor costs have been ris- 
ing steeply, too. The Hart 
committee reports that the 
average hourly labor rate in 
auto-service shops is eight 
dollars. And what you pay for labor is 
not even governed by the amount of time 
a mechanic spends on your car in most of 
the 350,000 repair shops in the country. 

The flat-rate manual. Your tab is deter- 
mined by this bible for auto-repair 
charges. Each car manufacturer puts out 
its own flat-rate manual, listing every re- 
pair operation for every model. There are 
also manuals put out by independents. 

The manuals set repair prices by listing 
the time it takes to do each job. Curious- 
ly, there are two times listed for each op- 
eration in the independent manuals. One, 
that’s called factory time, is the allow- 
ance a manufacturer gives a dealer to do 
work under warranty. There is another 


for them. 


An auto-diagnosis 
PE center that does no 
repair work ran 7,000 cars 
through in two years in a 
special deal providing for 
inspection before and after 
repairs. About 5,000 were 
returned after servicing to 
fit diagnoses. The recheck 
revealed only 50 cars were 
adequately repaired. Many 
cars bore no evidence of re- 
pairs made even though the 
motorists had paid 


—usually it's higher—for the car owner. 


Dealers testifying before the committee 
claim warranty allowances don't cover the 
cost of the work. When Senator Hart 
asked dealers whether they thus lost mon- 
ey and *would have to make it up when 
someone came in without a warranty job," 
he received no direct answers. 

“But they didn’t deny that it was pos- 
sible," he added, *and they left you with 
the feeling that if they were completely 
free of the sensitivity of the manufacturer- 
dealer franchise relationship, they would 
have been much more explicit, admitting 
'you're darned right—we're compelled un- 
der the warranty system to do repair work 
and replacement at figures that are un- 
realistic in terms of our costs'." 

Critics of the car-repair industry charge 
that this makes it difficult to get defects 
fixed under the warranty. Dealers tend to 
put their least-skilled mechanics to work 
on such “‘money-losing”’ jobs and save 
their best men for the more 
profitable work done at full 
rates. 'The result is that 
some car owners never get 
their cars fixed under war- 
ranty, despite repeated vis- 
its to the dealer's service de- 
partment. 

A witness before the FTC 
last January told of the 
"wall job." You take your 
car to the dealer for war- 
ranty repairs and he parks 
it beside a wall all day and 
»" " forgets your complaint. 

James W. Hall, a garage 

owner and member of the 

Nat] Motor Vehicle Safety Advisory 
Council, told the committee of one Cadil- 
lac owner who went back to his dealer 
many times to have a brake defect cor- 
rected. The dealer kept insisting that 
there was nothing wrong with the brakes. 
In frustration, the motorist took his car to 
Hall’s brake shop. Hall testified that he 
found the defect in a few minutes and told 
the owner what the trouble was. Only 


then did the Cadillac dealer pick up the 
car and fix the brakes. 

' The incentive to beat the job time in 
flat-rate manuals may contribute to such 
poor servicing, Senator Hart suggests. 
The flat-rate manual induces mechanics 

[Continued on page 182] 
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PERSONAL-USE REPORT: 


| f you're in the market for a small-screen 
color T'V or are on the fence about becom- 
ing a two color-set family, this new Ad- 
miral may be just what you've been wait- 
ing for. It has many unique features. 

e First American set with 12-inch pic- 
ture tube. 

e 22,000-volt chassis with 49 solid-state 
devices in 80 percent of its circuitry. 

e Only TV with three-year warranty on 
the picture tube. 
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Specifications 
Models ..cossekes 2019P white cabinet, 
2010P black, 
2017P walnut-grained 
Picture-tube type ..... shadow mask; three electron 
guns 
Screen size .......... 12 inches (diagonal measure- 
ment) 
Screen shape ........ Rectangular 
Phosphor type .......Europium rare earth 
Number of tubes ..... 7 


Number of transistors .26 
Number of diodes ....23 


Dimensions (inches) . 15s deep; 13!54, high; 19% 
‘wid e 

Weight .............. 3714 Ib. 

Price ..... Stare $249.95 to $269.95 (includes 


dipole antenna and degausser) 
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Latest small-screen color TV from Admiral is de- 
signed for immediate use after unpacking. No ser- 
vice man needed to set it up and make adjustments. 
Cabinets are black, white, or walnut-grained. 


I tried a first production-run model at 
home. Brilliant and sharp pictures came 
through with easy, noncritical adjustment 
of the color controls. Also impressive is 
the broad vernier fine-tuning action. No 
finicky safecracker-like manipulation. 

Keep in mind though, with its small pic- 
ture area (75 square inches), it's not suit- 
able for whole-family viewing. Sets of this 
size require a viewing distance of about 
five feet. At this range, more than three 
people would be huddled too close for 
comfort. Not only that, it tends to get lost 
in the average-size living room. But if you 
want your color TV in den or bedroom, 
it's just the thing. 

My test for signal sensitivity (pulling 
power) gave surprisingly good results. In 
spite of my suburban location (23 miles 
from transmitting antenna), the set gave 
usable performance with its own built-in 
dipole antenna (rabbit ears). Of course, 
getting any farther out or being in a wec^k- 
signal location demands a color-rated 
rooftop antenna. 


Chassis, seen from rear, is easy to get at for service. Typical of small sets, front-to-back dimension is not 
Picture tube’s temperature-compensated construc- much less than width. Factor holding back thinner 
tion and immunity to earth's magnetic field keep design is still the long-necked picture tube. These 
set from getting out of adjustment when moved. TV sets seem smaller when viewed from front. 


The set weighs 3714 
pounds, certainly too much 
for a woman to carry com- 
fortably. However, it does 
have a handle which is help- 
ful for transporting the set 
from room to room around 
the house. 

While Admiral will re- 
place a picture tube failure 
within three years (their 
warranty is the best in the 
industry), you will still 
have expenses. To quote 
Admiral, “Service costs and 
installation charges are the 
owner's responsibility." 

This, of course, is true 
for all 'TV-set manufactur- 
ers. It means you're still 
not off the hook on labor 
costs if the tube goes. They 
run to about $35.00 depend- 
ing on the service rates in 
your area.—Sam Shatavsky. 


Most of set's 360 circuit components are installed on these three cir- 
cuit boards. Signal processing circuits—tuner, three-stage amplifier, 
color amplifier, and low-voltage power supply are all transistorized. 
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New wing design to improve jet flight 

A supercritical wing design will soon be built 
into a Vought F-8A fighter for testing [Science 
Newsfront, May]. Dr. Richard T. Whitcomb, of 
NASA, the designer, says the wing should enable 
planes to cruise at faster speeds, or gain longer 
range. The new wing features a down-curving rear 
edge and the wing top (upper photo) is flatter than 
conventional wings. The design should delay ad- 
verse effects subsonic airliners encounter. 
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BMW introduces sports coupe 


Now BMW offers a sports version of 
the six-cylinder sedan that was first 
shown last fall. The sports engine is 
rated at 195 hp. and will take the 2800 
CS from zero to 60 m.p.h. in nine sec- 
onds flat. Top speed is 128 m.p.h. The 
new model has all-independent suspen- 
sion and four-wheel disk brakes. A 
three-speed ZF automatic transmission 
for the car is optional. 


New vacuum picks up water 


The Shetland Electra Sponge 
sucks up as much as a quart of 
water. The gadget can be used to 
help in washing floors or to mop up 
spills caused by plumbing backups, 
or small flooding. The Electra 
Sponge comes in a wet pick-up mod- 
el or a dual wet-dry version. The 
wet vacuum is $20, the dual, $30. 
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Apartments for the birds 


Residents of Lake Charles, 
La., claim that this is the 
largest birdhouse in the 
world. 'The 120-foot tower 
has nesting compartments 
to accommodate more than 
5,280 purple martins—a type 
of swallow. The nesting 
home was built as a me- 
morial to U. S. servicemen. 


Powder-actuated underwater 
gun for spear fishermen 
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^ A. Easy loading underwater is 
the big feature of the Sub- 
Marine Gun, said to be the 
first commercial spear gun to 
use powder cartridges. Simi- 
lar weapons, powered by rub- 
ber bands, compressed air, or 
springs, are difficult to load underwater. The 
weapon's close-fitting barrel holds and guides 
spears, making for a high degree of accuracy. 
Made by A. F. M. Enterprises, Newport Beach, 
Calif., at prices ranging from $75 to $150. 


Ford introduces new diagnostic tools 


The “magic wand" (left) and “zap gun" 
(right) are two new tools Ford engineers have 
developed for servicing autos. The zap gun 
is an ultrasonic detector, used with a trans- 
mitter placed inside the car body, to detect 


air and water leaks quickly. Ultrasonic en- 
ergy fills the enclosure and forces its way 
out of any gap. The gun, moved over the 
outside of the car, pinpoints the leak. The 
magic wand finds electrical faults by moving 
it along wiring, even if wires are buried be- 
neath carpeting or sheet meal. 
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After crisscrossing through South Sweden, Norbye stopped at the 
Saab factory in Trollhattan (top), where all the Saab cars are manu- 
factured. The doughnut-shaped projections above the top of the 
seats are head restraints—a design that does not impede the pas- 
sengers’ forward view or the driver's rear vision. Two-door sedan 


is the only body style. Instrument panel is clean, but lacks a tach. 


FACTS ON THE SAAB 99 


Wheelbase ................ sess n ba bas Jg .97 in. 
TIBER, FORE Ge DEAE sac cuzssesus ws CNTR DEEPRUN .54.7i in., 55.1 in. 
Length L.A KOREA PASS SOSEIMGIERMS EE ZA ESUENUA d 175 in. 
MENU suae EH Re comes Be Da Beebe oe BS sce irevr mos ceca d 66 in 
ae cmn qeu iode M oa aug tar an aR elke E haic vise UM Mnt 57 in 
EE luii Re E E s Mapas codi ios E Qu SRE ES 2,500 Ib. 
HS NIME. Lu unwoankx Eu xx OES BR Bake xt SOHC 4-in-line 
Displacement pneu dd ee ee er ee bE SRE QE REESE 104.27 cu. in. 
Bore & stroke gg EE B NER soem se "BERE CARET ML 
Compression rano Ra Ra di ete igen ssa ite MI Eis Sa lu M E | 9:1 
Powar @ TETE ossibus sts: s EEA EA CEOE sexe | 87 @ 5,500 
Torque @ r. p.m me 97.7 @ 3,000 
ENSIS os uz acuesosuus £u SOE Wee 8 REN € 4-speed manual 
Final-drive ratio cuu su sa ERE SR FR ER Zc enc e ez zz coss 
AN CEN Be Eo EXE mem nemUrcvoztmrgcmir ecu melemernmtmonpMen| pum ace posteraSgsdme 155 SR 15 
TUINE EEE Qus sentences X23 metere tenuit Los RTEA east 33.5 ft. 
Acceleration 0-60 ........ ——————————— .. 16 sec. 
TOR SEMEBIE eeraa creas do aci AOI Rob SAIS i 100 m.p.h. 
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SAAB 99: 


Saab’s new top-of-the- 
line model combines 
quality, comfort, and 
driving enjoyment in 

a small package 


By JAN P. NORBYE 
PS Automotive Editor 


WW... a surprise! Here's 


a completely new kind of 
Saab, a highly refined and 
well-equipped small sedan. 
extremely quiet, and full of 
safety features. What it 
does have in common with 
other Saabs is front-wheel 
drive and a lot of clever en- 
gineering details. 

Less sporty than the Saab 
96, the 99 has a spacious and 
comfortable interior. The 
seats look and feel very ex- 
pensive, and are almost in- 
finitely adjustable. In con- 
trast with the 96, the new 
car has lots of glass, improv- 
ing driving safety and offer- 
ing a more enjoyable ride 
for the passengers. 

Other safety items include 
four-wheel power disk 
brakes, which give excellent 
stopping power (though I 
experienced somerear-wheel 
locking on slippery sur- 
faces). The hand brake is a 
true emergency brake (not 
just a parking brake), act- 
ing on drums inside the 
front wheels, designed to 
give 50 percent of total 
braking effect. 

The unit-construction 
body is built like a roll cage, 
so the passenger compart- 
ment is practically nonde- 
formable in an accident. 
The steering column is artic- 


ES 


ulated to bend out of the 
way on severe impact. It 
also has an extra margin in 
terms of evasive ability. 
The steering is light and 
quick, and the response un- 
failing and predictable. If 
you can't stop, you can steer 
out of trouble! 

The five-main-bearing 
four-cylinder engine was de- 
veloped jointly by Triumph 
in England and Saab in 
Sweden, and went into pro- 
duction only when it met 
Saab's standards. It is not 
yet available in a Triumph 
car. The four-speed manual 
transmission (with floor- 
shift) is made by Saab. 

Quietness and smoothness 
are the words for a ride in the new Saab. 
The body is “safe tight" without a rattle 
and wind noise is practically nonexistent 
(Saab also makes aircraft, so has lots of 
wind-tunnel experience). Radial-ply tires 
—which are standard—assure you a mini- 
mum of road noise. 


It's a luxury limousine in miniature 


Rear seat folds away completely to give a six-foot-long cargo plat- 
form. With the rear seat in the normal position, trunk space is 1214 
cubic feet. Spare wheel is canted against the trunk's rear edge. 


The engine sounds just like a six, and 
does not protest at high revs. Because of 
the overhead camshaft, you won't get 
valve crash or valve flutter at any r.p.m. 
As for servicing, the car has not a single 
grease point, and you change oil every 
6,000 miles. The price? $2,890 P.O.E. 


Single- overhead -camshaft in- 
line four is amazingly quiet 
yet gives reasonable perform- 
ance. The block is slanted at 
45 degrees, and the transaxie 
is placed below the crankshaft. 
Saab even built a free-wheel 
into the transmission, which 
should please old Saab en- 
thusiasts. Accessibility to the 
carburetor, distributor, fuel 
pump, and oil filter is first 
class. The engine-mounting sys- 
tem and shift linkage are so 
well designed that no vibration 
is felt in the seats or in the 
shift lever. The cooling system 
is highly sophisticated, with 
a thermostatically controlled 
electric fan and a sealed radia- 
tor with an expansion tank. 


JUNE 1969 | 71 


e 


Want answers for the riddles of the universe? Join the radio 
astronomers as they tune in on the wildest broadcast ever 


By C. P. GILMORE 
æ 


O isis the control room, the rain 
patters down on the lush Puerto Rican land- 
scape. In front of the large picture window, 
the earth falls away to form a huge bowl a 
thousand feet wide, lined with steel mesh. 
Three concrete towers around the bowl stab 
hundreds of feet into the low-hanging clouds. 
Suspended from the towers 50 stories above 
the bowl is a 500-ton contraption that looks 
like an unfinished bridge someone forgot to 
connect to the ground. 


* 
In the control room, flashing red numbers 


tick off the seconds counted by an atomic 
clock, accurate to a millionth of a second. 
Tape reels whirl. Dials turn as huge antennas 
hanging from that unfinished bridge scan im- 
perceptibly across the sky. 

The antennas swing in time to the steady 
march of the stars across the heavens. Twen- 
ty-four hours a day, in good weather and 
bad, they tune in the incredibly faint radio 
signals from heavenly bodies thousands, mil- 
lions, even billions of light-years from earth. 
This is the Arecibo lonospheric Observatory 
—our planet's most powerful listening post 
for signals from outer space. 

On a clear night, the sky is a billion points 
of glittering light—beautiful, cold, serene, 
silent. But the quiet calm is an illusion. Radio 
astronomers in particular have begun to in- 
tercept and decode a torrent of previously 
unsuspected signals bombarding earth from 
the heavens. And they're starting to under- 
stand at least some of the incredible stories 
these signals tell. 

The emerging picture is one of complex- 
ity, grandeur, frantic activity. And it's shak- 
ing up our whole view of the universe. 

Those seemingly serene corridors of the 
cosmos are alive with energy. Space is filled 


with light, with radio signals, with ultravio-. 
let, infrared, and X-ray radiation; it's seeth- 
ing with cosmic rays and gamma rays. It’s 
seeded with matter—with stars and planets, 
with galaxies and star clusters. And the space 
between the starsis filled with dust and gases; 
with huge clouds of hydrogen, water, am- 
monia, formaldehyde, and probably other 
substances. 

Getting the answers. We're answering a 
lot of old questions, too: Where does the 
universe get its tremendous energy? Where 
do cosmic rays come from? And late last 
March radio astronomers reported they may 
have actually glimpsed the beginning of life 
in the misty gases of interstellar space. 

Reading the story of the universe from. 
the jiggling lines on anoscilloscope isn't easy. 
“If youe» looked at the waveform of the 
Brahms Fourth Symphony, you'd probably 
conclude that the piece is just a lot of random 
noise," says Dr. Frank Drake, associate di- 
rector of the Center for Radiophysics and 
Space Research at Cornell University. ''The 
radio signals from space look pretty much 
like random noise, too. What we're trying 
to do is find the score.” 

Astronomers are finding the score—de- 
ciphering the faint, complex, and apparently 
meaningless static. 

In the summer of 1967, a group of radio 
astronomers at Cambridge University in 
England began to try to measure the scintilla- 
tion—the twinkle—of some of the quasars 
in an attempt to learn something about their 
properties. (The quasars are one of the rid- 
dles of the universe, being neither stars nor 
galaxies but displaying some of the behavior 
of both.) But the group, led by Dr. Anthony 
Hewish, was troubled by an odd form of in- 
terference—a sort of pulsing noise. A grad- 
uate student named Jocelyn Bell noticed that 
the noise kept coming in later each day—by 
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The Crab Nebula, a great cloud of 
glowing gas, is all that remains of 
a titanic stellar explosion—a super- 
nova. Astronomers believe source 
of Crab's incredible energy might 
be neutron star—a superdense body 
formed* by star's collapse—which 
may also account for regular 
“beeps” of mysterious pulsars. 
Photo abovescourtesy Mt. Wilson 
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and Palomar Observatories. 


just four minutes. Astronomers know that They named this queer object a ‘‘pulsar,”’ 
the time when a star appears in a given posi- and labeled it CP 1919; CP for ''Cambridge 
tion shifts’ four minutes a day. The inter- Pulsar,” 1919 forits astronomical address in 
ference was coming from a fixed point be- the sky. Then, quickly, they found three 
yond the solar system. more pulsars, each with a slightly different 
The group turned its radio telescope on period, but each with that Same fantastic 
the strange noise and learned an astonishing æ regularity æ 
thing: The signals came in bursts of energy of One of the world's most prominent radio 
fantastic precision. A pulse came along pre- astronomers is Sir Martin Ryle of Cambridge, 
cisely each 1.337301113 seconds. A clock where the discovery was made. *''Our first 
running with. this precision would not lose thought,” said Sir Martin ‘‘was that this was 


nor gain a second in more than 300 years. another intelligent 6^ trying to reach us.” 
= Continued 
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The world’s biggest radio telescope is this 1,000- 


foot dish scooped out of mountain valley near Are- 
cibo, P.R. Natural bowl was lined with half-inch wire 


(In fact, the first pulsar was nicknamed 
“LGM” for “little green men.”) Radio 
astronomers around the world were 
electrified by the news and turned their 
telescopes on the positions the British 
had reported. 

The possibilities were intoxicating. 
Perhaps the signals were navigation bea- 
cons for intelligent races that had mas- 
tered the art of interstellar travel. Their 
absolute regularity would make them 
ideal for that purpose. Or perhaps we 
were tuning in on communications net- 
works that linked advanced civilizations 
through the galaxy. Each pulse was made 
up of many smaller pulses of different 
sizes and shapes that could, perhaps, be 
some kind of modulation. 

But other things about the signals cast 
doubt on their “artificial” origins. First, 
each pulsar could be detected over an 
extremely wide frequency range. Such a 
signal is tremendously wasteful: It takes 
thousands of times more power than 
broadcasting on a single frequency, as 
we normally do here on earth. Then too, 
most of the power was being transmitted 
at frequencies where natural radio inter- 
ference is strong—not a good wavelength 
if you want to attract attention. And 
finally, the amounts of energy involved 
were beyond belief. Astronomers calcu- 
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mesh (suspended above ground) to serve as huge 
reflector. This focuses radio waves on feed antennas 
(slung from pylons) 435 feet above the reflector. 


lated that the signals from a single pulsar 
were 10,000,000 times as powerful as all 
the electrical power that could be gen- 
erated on earth. 

But if the signals were not from other 
living creatures, then what was causing 
them? 'There were no answers. But there 
were many theories. 

Astronomers began by trying to figure 
out what kind of celestial object could be 
responsible for the pulsar's most bizarre 
feature: that striking regularity. They 
knew that beeps of energy could come 
from an object in nature that spun, orbit- 
ed, or vibrated regularly. But at a rate 
of about once a second? 

A neutron star is born. That frequency 
eliminated most known objects in space. 
When earth, for example, vibrates after 
an earthquake, its period is measured in 
hours, not seconds. If a star like our sun 
rotated once a second, it would fly apart, 
like a flywheel run wild. Eventually, 
theoreticians were forced to a tentative 
conclusion: The most likely candidate 
was an object no one had ever seen, or 
even knew to exist—a neutron star. 

The candidate was described by Dr. 
Thomas Gold, director of the Cornell 
Center for Radiophysics and Space Stud- 
ies. Gold cooked up some complicated 
math and developed what scientists call 
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Keeping the big dish in shape is a never-ending job. 
If any point on mesh sags more than half inch out of 
perfect spherical alignment, workman on water skis 


a “model’’—a proposed explanation of 
what a pulsar might be like. He envis- 
ioned a small, spinning neutron star, per- 
haps 10 miles in diameter, surrounded 
by a sheath of plasma—ionized gas. The 
star would have an extremely powerful 
magnetic field—perhaps billions of times 
as strong as earth's. The plasma would 
be trapped by the magnetic field and 
forced to spin with the star. 

The greater the distance from the ro- 
tating star, the faster the plasma would 
spin through space. At some distance 
from the star, it would approach the speed 
of light. What would happen to the plas- 
ma beyond that distance? Since, accord- 
ing to Einstein's theories, the speed of 
light is a universal speed limit, some- 
thing would have to give. Gold’s calcu- 
lations showed that the plasma would. 
In order to keep from exceeding the Ein- 
stein speed limit, the plasma would spew 
out radio energy in the direction of the 
spin. This radiation would act like a 
rocket exhaust, slowing down the plasma 
in the critical zone, and keeping it from 
exceeding the speed of light. Thus every 
time the star rotated, this braking beam 
would sweep the vicinity of the earth like 
the beam from a lighthouse, and appear 
here as a flash or a pulse. 

The neutron star around which Gold’s 
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(to distribute weight) must head out with crimping 
tool to tug mesh back into shape. Half-inch toler- 
ance limits reception to maximum 600 megaHertz. 


model was built is a weird creature. It 
was simultaneously and independently 
proposed in 1939 by the American J. 
Hobert Oppenheimer, and the Russian 
Dov Landau. On purely theoretical 
grounds, each physicist made the same 
calculation: How many neutrons would 
you have to get together before the gravi- 
tational force tending to pull them to- 
gether would weld them into a stable ball. 
Both got the same answer: Minimum size 
for such a body would be about 10 miles 
in diameter. And its density would be 
incredible by the standards of ordinary 
matter. 

Atoms and electrons. Most normal mat- 
ter, such as iron or wood, or tomato cat- 
sup, is made of atoms. Each atom has a 
nucleus orbited by electrons. A nucleus 
contains protons and neutrons (you can 
think of.neutrons as a combination of a 
proton with an electron). An average 
nucleus is at least several thousand times 
heavier than an electron—in fact 99.9 
percent of an atom's matter is concentrat- 
ed there. But the diameter of an atom is 
very large compared to the diameter of 
its nucleus. That is why an atom is 
mostly empty space. 

But if a body were made of nuclei 
jammed together, the empty space van- 

Continued 
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ishes. Its density would be billions of 
times greater than that of normal mat- 
ter. Physicist Malvin Ruderman of New 
York University offers this poetic de- 
scription: “If all of the people in the 
world were crushed into the size of a 
teardrop, their density would equal that 
of a neutron star." One cubic inch of 


this incredible stuff would weigh tens of 


Dr. Frank Drake, director of the Center for Radio- 
physics and Space Research at Cornell University, 
examines tracings of pulsars registered at Arecibo. 


billions of tons. And a neutron star could, 
theoretically, spin at the observed rates 
of pulsars. Like a twirling skater who 
pulls in her arms to spin faster, the star 
would spin faster as its radius shrank. 

Thee was one small catch to this the- 
ory. ‘ihe neutron star was, so far, com- 
pletely theoretical. No one had any hard 
evidence that such a strange object ever 
existed outside the high-pressure brains 
of astrophysicists. 

How a star dies. About once a year, one 
of the 150-billion stars that make up our 
galaxy dies. If conditions are right, its 
death is a spectacular event. As its hy- 
drogen fuel burns low, its center cools, 
the pressure that supports the outer sur-. 
face dies away, and the surface begins to 
fall inward. The rapid contraction cre- 
ates a sudden burst of heat, which in a 
fraction of a second blows the surface 
outward again in a cataclysmic explo- 
sion. Astronomers call this mighty up- 
heaval a supernova. | 

What happens next remained a mys- 
tery until about four years ago. Ai that! 
time, a physicist named Stirling Colgate 
—one of the heirs to the Colgate tooth- 
paste fortune—designed a complex com- 
puter program to plot the course of a 
supernova. And his model showed some 
startling results. 

When the outer shell of a star blows 
off, Colgate calculated, gravitational at- 


O 40., 80 120 O 40 80 120 O 80 160 240 
MILLISECONDS 
Oscillogram tracings of pulsars—mysterious objects Arecibo. Puzzling feature: Pulse trains are not 


that emit radio signals with astounding regularity— 
are recorded at giant radio telescopes like one at 
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single blips, often contain double or triple peaks. 
Audio tape of some pulsars resembles marching feet. 


traction begins to pull the remaining ma- 
terial in toward the center. Faster and 
faster the core collapses. And the small- 
or it gets, the greater the force of gravity. 
The forces that usually keep particles 
apart are overwhelmed by the tremend- 
ous gravity. Within a fraction of a sec- 
ond, the material rushes inward until the 
alectrons are mashed into the protons 
and only neutrons are left, packed into 
that incredibly dense ball Oppenheimer 
xnd Landau had envisioned 25 years 
earlier. 

- It was a bold theory—the birth of a 
neutron star in cosmic fire. But it was 
still theory. There was still no evidence 
that a neutron star had ever existed. 

Supernovas old stuff. Supernovas are 
not just of recent interest. On July 4, 
1054, Chinese astronomers observed what 
must rank as one of the most remarkable 
astronomical events in history. A minor 
star—invisible from earth—lying in the 
constellation Taurus, had ended its life in 
i blazing supernova some 60,500 years 
oarlier. On the July day more than 900 
years ago, the burst of light reached 
earth. It was so brilliant it was clearly 
visible at midday. For two years it 
sparkled in the night sky. Then it faded 
[rom view. 

Today, the remnant of that explosion 
is visible through any large telescope. 
It’s called the Crab Nebula, and it has 
fascinated astronomers for years. The gas 
shot out in that colossal explosion seen 
900 years ago is still expanding, forming 
a great, glowing cloud light-years across. 

“The Crab is a marvelous object,” says 
astrophysicist Geoffrey Burbidge of the 
University of California at San Diego. 
*If we can understand it, maybe we can 
understand the rest of the universe." - 
. On October 17, 1968, Dr. David Staelin 
and Dr. Edward Reifenstein of the Na- 
tional Radio Astronomy Observatory in 
Green Bank, West Virginia, were search- 
ing for new pulsars. Their method was 
to point a 300-foot radio telescope at one 
elevation, then let the rotation of the 
earth sweep it across the heavens. As 
the giant telescope passed the Crab Neb- 
ula, the experimenters suddenly spotted 
a sporadic pulsing, once every few sec- 
onds. The irregular pulsing was different 
from that of any of the dozen or so other 
pulsars observed to that date. But thev 


Arecibo's big dish can't move to scan heavens so it 
moves feed antennas instead. Its spherical shape 
focuses waves along line, not at point as parabola 
would. That's why feed antennas are long and thin. 


called it a pulsar anyway, and published 
the sighting for their fellow astronomers. 

At Arecibo, Dr. Drake turned the 1,000- 
foot radio telescope on the Crab to see if 
he could spot the odd pulsing. And 
what he discovered still has astronomers 
gasping. 

In almost the exact cénter of the Crab 
sat a powerful pulsar, grinding out huge 
bursts of energy 30 times a second, a far 
faster rate than any previously observed. 
Every 100 or so pulses came an espe- 
cially big one; this was the irregular pulse 
Green Bank had picked up. But so far 
away is the Crab—6,500 light-years—that 
the Green Bank instrument had not been 
able to receive the complete pulse train. 

On January 15 of this year came an- 
other startling discovery. As the pulsars 
were identified, astronomers at the world’s 


Continued on page 176] 
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Practically every car in the GM lineup has to have a new front every year. Since new fronts a 
Most of the changes are only skin-deep, but you'll find 
significant safety developments if you keep looking 


By JIM DUNNE / PS Detroit Editor new version of the Pontiac Grand Prix car. 


W... I'd really love to tell you 
is that some great all-new cars will become 
available next October. I'm as keen on 
brave engineering and fresh styling as you 
are, but Detroit just isn't coming up with 
any. They will tell you there are three 
completely new cars for "70, but in fact 
they are just new nameplates: 

è Challenger. Its Dodge's stretched 
Barracuda. 
e Monte Carlo. This one is Chevrolet's 
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e Hornet. It’s a redesigned body for 
the Rambler. 

All the '70 model changes will amount : 
to is a great grille-swapping game. For 
instance: 

e The Bonneville gets a grille that 
looks like the Grand Prix. 

e The new Torino grille looks like it 
came off last year's T-bird. 

e The new Thunderbird front looks 
like a Mercury. 

e The '70 Tempest front is derived 
from the '69 Firebird. 
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scarce for 1970, they are now swapping them from car to car, 


The game goes well beyond division 
and even corporation limits, as shown by 
these examples: 

€ The new Camaro grille looks like 
nothing so much as the old Chrysler 
300-C. 

€ The new Lincoln grille must have 
been inspired by the Imperial. 

e Front end on the new Grand Prix 
looks more like a Lincoln than a Pontiac. 

If you're disappointed, don't forget 
that the auto makers have their hands 
full with problems such as new safety de- 
velopments, antitheft devices, vast call- 
back campaigns, and running-order mod- 
ifications. 

In addition, tremendous engineering 
effort is being poured into studies, de- 


as shown in sketches above. 


sign, testing, and development of con- 
cepts and components for the 1971/72 
subcompacts. The brains and manpower 
for this, of course, come out of the '70 
new-car programs. 

It's in this light that you should con- 
sider the detailed information we are 
now able to give you on the "70 cars, a 
full four months before the cars are offi- 
cially announced. 

Built on General Motors’ G body, 
Chevrolet's Monte Carlo will have a 118- 
inch wheelbase, carry four passengers, and 
be powered by a 400-cu.-in. V-8. Seen as 
direct competition for Ford's Thunder- 
bird, Monte Carlo will be built only in a 
two-door hardtop body style. Front-end 

Continued 
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scoops in fenders, but reverts to single headlights. 


styling features single headlights flank- 
ing a classic Chevrolet mesh-type grille. 

Dodge Challenger has a 110-inch 
wheelbase and can be regarded as a lux- 
ury version of Plymouth's Barracuda. It 
will be 191.3 inches long, almost five inch- 
es longer than the new and completely 
restyled Barracuda. Overall height is a 
very low 51.4 inches. It will be high- 
styled with long-hood, short-deck propor- 
tions. It will have a steeply raked wind- 
shield, concealed wipers, ventless door 
glass, post-type outside door latches, and 
a long list of optional equipment. 

American Motors' Hornet will replace 
the entire Rambler lineup and is to be 
built in two body styles: a two-door and 
a four-door sedan. Hornet at 179 inches 
is slightly shorter than the present Ram- 
bler but its 108-inch wheelbase is two 
inches longer. Height is 52 inches. It 
will be all new with no major body com- 
ponents carried over from the present 
Rambler. A high line of SST models will 
be offered along with the basic economy 
lineup. All engine, transmission, steer- 
ing, and suspension options now offered 
on Rambler will be available on the 
Hornet. 

For the first time in almost 20 years, 
Lincoln will have a frame-and-body con- 
struction. Ford will call this car “all- 


Mustang has no sheet-metal changes, except for 


Thunderbird look, but shares Fairlane sheet metal. 


new," and that is partly correct since the 
entire body is restyled. However, engine 
and transmission are carried over from 
this year. The real change is in the frame. 
A massive version of Ford Motor Co.'s 
torque-box perimeter frame will be used, 
giving the Lincoln a new quietness in 
ride and lighter curb weight. Ford’s 
controlled-collapse design will also be in- 
corporated in the Lincoln frame. The 
car features ventless door glass, hidden 
wipers, and hidden headlights. 

Here's how the rest of the ’70 models 
shape up, company by company: 

General Motors. All intermediates, plus 
the Firebird and Camaro, will be com- 
pletely restyled. Big cars and compacts 
will be only face-lifted. All styling will 
show Grand Prix and Eldorado influ- 
ence. Oldsmobile will use the G body for 
a conventionally styled, top-line sedan in 
the Cutlass lineup, probably the Cutlass 
Supreme. All full-size models will use 
15-inch wheels. Rubber bumpers will be 
used on Firebird and GTO and full-size 


models at Pontiac. Firebird and Grand. 


Prix will have single headlights and the 
full-size Pontiac will also feature visible 
horn outlets on the front of the car. 
Vista Cruiser and Sport Wagon station 
wagons will be discontinued. Wrapa- 
round (the grille) bumpers on Chevrolet 


Semi-fastback coupe in 
Ford's Torino line borrows 
many styling elements 
from the big Mercury. The 
prototype shown carried 
no side moldings, wheel 
covers, or brake lights. 
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New Torino grille has hideaway headlights and a 


ak. 


Face of '70 Thunderbird looks like a big Mercury, 
though the rest of the car is smaller and lighter. 


and Buick will be dropped—restricts styl- 
ing too much. Riviera, Toronado, and 
Eldorado will have minor fender and 
grille changes. 

Pontiac and Chevy will bring out a 
pair of exciting new cars later in the year 
when they unveil their fastback versions 
of the Firebird and Camaro. Body styl- 
ing of these cars is virtually identical 
with only the grille and tail lights dif- 
ferent. Unlike the Mustang, but similar 
to the AMX, the new fastbacks have no 
rear seats. 

One Pontiac official explained the de- 
cision to eliminate the rear seat on this 
model by pointing out that Mustang's 
fastback has so little rear-seat room that 
it is nearly useless for adults. “You 
can't use it, so we just eliminated it.” 
The fastback will be the third model in 
the Firebird and Camaro lines, and will 
be built on a shorter wheelbase than the 
hardtop coupes and the convertibles. 
General Motors decided to make fiber- 
glass-belted tires standard equipment 
across the board for "70, and the tire 
makers persuaded Ford, Chrysler, and 
AMC to follow. 

Ford Motor Company. Intermediates 
are newly styled with two new fastback 
and notchback roof lines for the Torino 
and Montego. Hidden wipers are incor- 
porated in these cars as well as in Thun- 
derbird. Ford continues strong in the 
hidden headlight department—every car 
line except Maverick has them—a feature 
GM appears to be discontinuing. Falcon 
will drop the two-door body style and be- 
come the bottom of the Fairlane line. 
Thunderbird will have a new front end 
and a new roof line that discontinues the 


Head-on view of new Lincoln shows obvious influ- 


EE 


ence of Imperial, but it retains squared-off fenders. 


use of a wide C pillar, a T-bird trade- 
mark. Mustang will get a minor face 
lift, reverting to single headlights. Big 
Fords and Mercurys will have minor face 
lifts, carrying over most of the all-new 
1969 styling. Mark III will have a hid- 
den antenna and concealed wipers. 

Chrysler. Barracuda will have a new 
body borrowing heavily from Mustang- 
Camaro-Javelin. A new four-door Sport 
Fury and fastback Valiant sport coupe 
will be added to the present lineup. The 
corporation will have 142 different mod- 
els, five more than in 1969. Fury, Coro- 
net, Chrysler, Imperial will have new 
grilles, tail lamps. Fury IIIs will have 
optional hidden headlamps. Dart and 
Valiant will be slightly changed, with 
new grilles and tail lamps. 

Barracuda will come in three series, 
the Barracuda, the Gran Coupe, and the 
Cuda. 'This car will have a urethane 
plastic bumper as an option. A new 2.45:1 
axle ratio will be offered on the Chal- 
lenger, Barracuda, Belvedere, and Cor- 
onet lines. The axle uses straight roller 
wheel bearings which operate directly on 
the axle shafts. 

American Motors. Ambassador is an 
inch longer, due to the use of a massive 
new rear bumper. Basically it is the 
same car, but with a new grille and round 
tail lights it looks “quite different.” Air 
conditioning will be continued as stand- 
ard, a feature that AM officials claim 
has done wonders for the car. Rebel 
will be about two inches longer with a 
new venturi-shaped grille and a flatter 
roof line. Windows will be larger in the 
sedans. Javelin wil have a new front 
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bumper, hood scoop, recessed individual 
tail lights, and a slightly changed grille. 
The car appears lower, but is not. AMX 
is slightly changed and is also two inches 
longer for 1970. 

Special attention has been given to 
passenger safety and theft protection of 
the ’70s, though, for the most part, the 
designs used are not new. General Mo- 
tors will fit side-impact guard rails on 
all its intermediate-size cars this fall. 
(Last year, GM installed them on all its 
full-size cars.) GM will continue to in- 
stall the rails on other cars as body 
changes are made. Ford previously an- 
nounced that it will have similar rails on 
some of its cars beginning in 1971. 
Chrysler will install them on its 1970 
Barracuda and Challenger, and is expect- 
ed to equip all Chrysler models the same 
way in coming years. 

Collision protection. Ford’s controlled- 
collapse frame is another safety design 
now spreading to other companies. The 
S-shaped front extension on the Ford 
frame can reduce peak loads on seat belts 
as much as 24 percent in severe, front- 
end collisions. At speeds below 30 m.p.h., 


Barracuda’s new outer skin departs from 
Valiant in the 1979 series. It takes on 
proportions of Camaro and Mustang. 


Hornet from American Motors revives 


Javelin styling touches, as you can see. 


——— 


the load reduction on passengers is even 
greater. That means that the frame soft- : 
ens the jolt of stopping short in an acci- 


dent. General Motors will have an S- 
shaped frame on all its full- and inter- 


mediate-size cars for 1970, using a design | 
that differs only slightly from Ford’s. | 


Roll bars. These will show up in the 
1970s, too. Challenger and Barracuda 
will have a box-section sheet-metal roll 
bar built into the roof at the top of the 
rear window. This bar will extend down 
the sides of the car to the rear-wheel 
housings where it is welded to a support- 
ing member of the body. 

Unit-body cars will have special weak- 
ening slots cut into strategic areas of the 
front-end sheet metal to duplicate the 
effect of Ford’s energy-absorbing frame. 
The slots will allow the metal to deflect 
evenly, without sudden peaks of resis- 
tance in a crash. 

That's about it. There will be some 
new engines that I'll tell you about next 
month, but the midships-engined sports 
cars Ford, Chevrolet, and American Mo- 
tors are working on are still at least a year 
away. u: 
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DRAWINGS BY DANA RASMUSSEN 


A camper caddy that would 
put your piggyback on two 
wheels for moving it about 
when it's removed from the 
truck.—Robert R. Braund- 
meier, Granite City, Ill. 


Color-coded seat belts in cars. Why can't 
they weave in different designs in color? 
Then you could find the two matching ends 
in the jumble— particularly in the back seat. 
—Alfred A. C. Taylor, Youngstown, Ohio. 


A two-way refrigerator that could be installed 
in the dividing wall between kitchen and 
family room. Doors at front and back would 
open to each room. With an insulated service 
door in an exterior wall, the refrigerator 
could be set to service kitchen and patio.— 
Stanley Podolan, Warren, Mich. 
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A swinging painting tool for refurbishing 
white-wall tires. A squeeze-bottle-fed brush 
on an arm would attach in place of a hub 
cap. To paint, swing the arm or spin the 
tire.— Elliott Woo, Honolulu, Hawaii. 
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Shower curtains made like a roll-top desk. 
When raised, the whole length of the bath- 
tub would be bared for cleaning the tub or 
the bathing of youngsters. Easily washed 
plastic or enameled-metal slats could be 
used on a flexible plastic backing.—L. T. 
Johnson, West Orange, N.J. 


JUNE 1969 | 83 


PECES 


> iac 


| You, TOO. 


d Can Dive 


Millions in gold and 
silver lie scattered off 
Florida's coast, the lost 
cargoes of long-sunk 
treasure ships 


By HARRY E. RIESEBERG 


Scuba divers working in teams scan 
sandy sea bottom in search of de- 
bris from Spanish galleons. Many 
wrecks lie in shallow water, safely 
accessible with plain scuba gear. 


A Scuba-Diver's Guide to Underwater Profit: Galleons and other Treasure Craft Su 


se 
[2] Nuestra Señora de Atocha | Spanish | Galleon | 1622 | $2,000,000 | 10 
a [-Amirante | Spanish | Galleon | 1622 | — $2,000,000 | 15 
6 
5 | 2 Unidentities* — — — —| Spanish | Galieons | 1656 | $4,000,000 | 13 
[6] 14 Unidentified” | Spanish | Galles | 1715 | $20,000,000 | — — 
[7] capitana | Spanish | Galleon | 1715 | — $3,000,000 | 6 
—s | iiunideniies | Spanish | Galleons | 1715 | Unknown | — — 
—s | Entana | Spanish | Galeon | 1730 | $1,000,000 | 8 
—16 | 7Unidentfed — — — —| Spanish | Gsleons | 1730 | 4000000 | — —5 
-i1 | San Fernando | Spanish | Galleon | 1733 | $2,000,000 [ia > 
is 
[i4 | Aviso del Consulado | Spanish | Galleon | 1733 | $2,000,000 | — —10- 
EN 
16 | 20 Unidentite | Spanish | Galeons | 1733 | 316000000 | — —27 
7 
18 | Voladortt = | Spanish | Schooner | 1815 | $100,000 | 
i 3 
; 
1821 | $1,000,000 | 12 
|22 | 1 Unidentties | British — | Frigate | 1825 | $2,000,000 | 12 
23 : 
24 | Korshoim [Swedish | Steamer | 1942 | 3200000 | — 8 


! Approximately $1,000,000 salvaged in 1657. 


"Approximately $1,000,000 salvaged by Spanish salvors. 

351,500,000 salvaged by various salvors. Fleet under Captain-General Don Juan Estaban de Ubil 
Treasure value unknown, but the fleet was treasure-laden, under Captains Don Juan Estaban 
Ubilla and Don Manuel de Echevez. 

5Some salvage recoveries have been made. 

* Approximately $12,000,000 salvaged by various salvors to date. 


Wo re scuba-diving in the clear wa- 
ters off a Florida key, scanning the 
sandy bottom a few fathoms below the 
surface. Suddenly, you spot something— 
a log-like shape encrusted with coral. You 
flip down to take a closer look. It's a can- 
non from a sunken ship! 

You spend the next 15 minutes raking 
the sand around scattered debris. Buried 
a few inches beneath the sand is a dull- 
brown metallic bar. You grab a seashell 
and scratch the bar’s surface. The 
scratches glint bright yellow. Bingo! 
You've struck the treasure hunter's big- 
gest prize: an ingot of pure gold. 

This is no pipe dream. Similar finds are 
Continued 
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in Florida's Offshore Waters 


Exact Place of Sinking - 

Off submerged reef, south side Upper Matecumbe Key 
Off Alligator Reef 

Off Alligator Reef 

Against Los Mimbres Shoals, off Conch Key 
Off Conch Key 

Along north end Carysfort Reefs to Vero Beach * "a —— 
On shoals of Palmar de Ayxm, Cape Canaveral Key ne p ES adi 
Between Cape Canaveral and Palm Beach | 3h e "o 
Off Little Conch Reef z^. " 03 
Against reefs on south side, between Upper Matecumbe and Long Keys i um d 
Off south side Grassy Key 

Off south side Grassy Key 

Off Alligator Reef 

Off reef south end Pacific Reefs 


Treasure map (above) and 
chart (left) reveal sites of 24 


Off southeast side Islamorada | — i . wrecks known to contain gold 
Off south side Grassy Key — ! and silver bullion, coins, and 
Off Little Conch Reef, Key Largo other valuables—all ripe for 
Off Pensacola ha | plucking by adventurous scu- 


ba divers. Numbers on map 
refer to left-hand column of 
chart. Distances of wreck 
sites from coast not to scale. 


On reef in lagoon, mouth St. George Sound 

Off Cedar Key, south end of Suwannee Sound 

Off south end Gasparilla Island 

On reefs 4 miles off southeast tip Soldiers Key 

In outer breakers, Indian River Inlet 

Due south of Cape Canaveral 
"'Treasure cargo filched from Spanish frigate. 
‘The vessel carried the purchase price for the Territory of Florida, bought from 
Spain. Gold coins are constantly being washed ashore to this date. 
? Seized from Spanish vessels by José Gaspar, noted renegade of the period. 
V'Treasure withdrawn from Charlestown, S. C. subtreasury, for payment of troops 
in Florida engaged in Seminole Indian War. Today's value: $198,000. JUNE 1969 | 85 


For the sharp-eyed diver, a suitable reward: cannons, coins, evel! 


being made by amateur—but experienced 
—scuba divers the length of Florida's 
coastline, in the shallow offshore waters 
along countless beaches, keys, and river 
mouths. 

Ghost fleet. Most of the wrecks these 
treasure hunters find are the remains of 
the fabled Spanish galleons. These craft 
carried gold and silver bullion and coins 
from the New World to the Old. Poor 
charts and navigation, storms, and other 
hazards of the sea brought many of them 
to grief along the Florida coast in the sev- 
enteenth and eighteenth centuries. Lit- 
erally tons of gold and silver, as well as 
valuable relics and artifacts, lie still un- 
salvaged. More recent wrecks of various 
nationality also dot Florida's golden 
coasts, many carrying hard cash in one 
form or another. 

Naturally, the scuba divers who are 
turning their hobby into a profitable ad- 
venture are not exactly eager to publicize 
the location and value of their finds. But 
the treasure map and chart included here 
should give you an idea of what's avail- 
able. (For more information, read the 
author's Fell's Guide to the Sunken Trea- 
sure Ships of the World, published by 
Frederick V. Fell, Inc., 386 Park Ave. S., 
NYC 10010. $5.95). 

Once you pick a likely site, you're really 
ready to go. Being an experienced scuba 
diver, you will of course observe all safety 
precautions—check your full gear; work 
with a partner; and stay well above the 
200-foot level. 

How will you recognize a sunken wreck? 
Perhaps pirate movies have led you to ex- 
pect a moss-strewn hull with shattered 
masts, a half-open treasure chest with 
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pieces of eight spilling out, and a couple 
of guardian skeletons draped over the side. 
Well, forget it. 

If the wreck you’re seeking is more than 
100 years old—as many of them are—you 
can bet that about all that’s left of it are 
some almost unrecognizable sand- or 
coral-encrusted metal objects. Almost ev- 
ery bit of wood, unless it has been covered 
and protected by silt, will have been de- 
stroyed by teredo worms. In fact, these 
marine worms can completely devour un- 
treated wood in a few years, sometimes 
in months. 

Sea water has a destructive effect on 
most metals, too. Because it’s an electro- 
lyte, sea water will oxidize, or otherwise 
change, almost any metal. The only met- 
als in old wrecks that don’t suffer a sea 
change are gold and pewter. Silver, for ex- 
ample, in the presence of rotting organic 
matter—such as a ship’s timbers—turns 
into silver sulfide. But if near an iron nail, 
say from those same timbers, a galvanic 
current is set up that attacks the nail and 
leaves the silver almost undamaged. 

Seldom, though, is all the metal in a 
wreck transformed. If the ship sank par- 
tially into mud, or if silt has drifted over 
it, corrosion may be slowed by the protec- 
tive layers. And the corrosion products 
themselves often become so compact and 
impermeable that they keep water from 
getting to the underlying metal. Most 
metal objects will show at least this sur- 
face corrosion, but will probably keep 
their original contours, although encrust- 
ed with marine growth. 

Objects that aren’t electrical conductors 
—such as pottery and porcelain—are often 
found “like new." They may of course, be 
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At what remains of Span- 
ish galleon sunk hundreds 
of years ago, scuba divers 
examine timbers partially 
eaten by teredos—ship- 
worms. Timbers were 
buried in silt; otherwise, 
they would have com- 
pletely disintegrated. 
straight lines of timbers 
clue divers to wreck sites. 
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elephant tusks 


Cannon, recovered from waters | 
just off the coast of Florida, cleaned. . 
of burden of years, reveals date of 
manufacture in Toulon, France— 
1813. Cannon had been buried in 
sand and encrusted with coral. 


broken, and will almost surely be covered 
by the sea-growth “camouflage”? that 
makes most wrecks' remains almost un- 
recognizable. 

A simple rule. 'The expert diver for 
sunken wrecks soon learns it: Look for 
straight lines and symmetrical outlines of 
man-made objects. The most prominent 
markers of many shipwrecks are gun 
barrels. Until the mid-1800s, even peace- 
ful merchant ships carried cannon for pro- 
tection. And, even when covered by grow- 
ing coral or lying half-buried in sand, their 
straight, log-like shapes are easily spotted 
by the scuba diver. 

Ivory tusks loaded aboard the many 


In shallow water, a skin 
diver scoops sand away 
from half-buried cannon 
off frigate lost long ago. 
He'll slip chains under it 
to raise it to surface. Can- 
nons are usually so cov- 
ered with coral, they are 
unrecognizable except for 
log-like, symmetri cal 
shape, the tip-off to long- 
sunken treasure. 
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Representative sample of the treasure that lies in mere fathoms of 
water off the Florida coast: gold bars and coins, some dating to 1665. 
These were salvaged by the author from a Spanish galleon. Inscrip- 
tion on bars, “Hisp et Id,” stand for “Hispaniola and the Indies." 


ships that brought slaves to America, es- 
pecially to Florida, are good clues to sunk- 
en wrecks. So are large pieces of pottery, 
with their sweeping curves. 

What happens if you do strike a trea- 
sure trove? How much of the loot are you 
entitled to? Unfortunately, the venerable 
maxim “finders keepers” doesn't apply. 
The laws vary, but the states of Florida, 
Texas, and California claim 25 percent 
of treasure finds, as does Canada. South 
American countries, on the other hand, 
take everything, except enough for the 
diver to recover his expenses. 

. Now let's see, 75 percent of 500 gold 
doubloons is... 5) 
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Electric generation via magneto- 
It can end blackouts, 


Giant Blowtorches Promise 


Wars] PULVERIZED 


V MIXING NOZZLE 


By ARTHUR S. FREESE 


re you afraid to step into an elevator 

. because you got stuck in one during 
the last power failure? Is your air sooty 
enough to package into lead pencils? 
Would you like to slice your electric bills 
in half? 

Help may be near. Government and 
private experts see the solution in a new 
way to generate electricity that is poten- 
tially cheaper, more reliable, and cleaner 
than anything going. You may have heard 
about it. It's been in the news. It's called 
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7 SUPERSONIC NOZZLE 


POWER TAKEOFF 
TERMINALS 
(ELECTRODES) 


magnetohydrodynamics—MHD for short. 

Magnetohydrodynamics is a 20-letter 
way of saying “the study of how electrical- 
ly conducting fluids (liquids and gases) 
interact with magnetic fields.” 

Of course you know how an electrically 
conducting solid interacts with magnetic 
fields. If you move a copper wire, say, be- 
tween the poles of a magnet, a current will 
flow inside the wire. This is the basic idea 
of the dynamo, the original electric gen- 
erator. In modern dynamos, a coil of wire 
—called the armature—is whirled through 
a magnetic field. 

The operating principle of the MHD 
generator is the same: an electrical con- 
ductor moving through a magnetic field. 
But there’s a vital difference. The cop- 
per wire is replaced by a searing jet of 
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CLEAN GAS 


hydrodynamics is transforming old theory. UP STACK 


clear the air, and save you money 


Cheaper Electric P 


CHEMICAL RECOVERY UNIT 
FOR NITROGEN AND SULFUR 


GAS CLEANER 


AIR HEATER 


"Me A SEED 


pum 
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Plasma blasts through magnetic field to generate electricity by MHD. Hot air 
from the heater stage (transfer line not shown) blows into mouth of generator 
at left. Air stream carries coal and ''seed''— particles of cesium or other ioniza- 
tion catalyst—into the burner flame. Fueled by the coal, flame shoots a con- 
tinuous stream of 4,000-degree plasma through electromagnet’s field at 
speed of 3,000-4,000 feet per second. Current is induced within moving plasma; 
electrons stream across flow path to electrode, can energize external load. Seed 
is removed from gas for re-use. Then chemicals filter nitrogen and sulfur from 
the gas before it is vented up the exhaust stack. 


plasma—ionized gases—moving at super- 
sonic speed. 

This substitution leads to the chief vir- 
tue of the MHD generator—higher effi- 
ciency. Why the emphasis on efficiency? 
The more efficiently power is generated, 
the cheaper it becomes. If you think elec- 
tricity is pretty cheap now, you're right. 
It's probably one of the best buys around. 
But our highly complex, industrialized so- 
ciety literally runs on electricity. In 
fact, to keep pace with our booming re- 
quirements, we will surely have to double 
our electric-power production in the next 
10 years. 

Now look at the most efficient electric 
generator in common use—the steam tur- 
bine. It burns coal to turn water into 
steam. Then high-pressure steam drives 


a turbine that spins the dynamo. At every 
wasteful step of the way, energy is being 
dissipated. Probably the biggest loophole 
is heat wasted in overcoming the friction 
in the turbine bearings. The result is an 
efficiency of only 30-40 percent. Nuclear 
reactors suffer from the same source of 
waste, besides risking pollution from ra- 
dioactive by-products. 

'The MHD generator plugs this loophole 
simply: With gases rather than a solid coil 
moving through the magnetic field, there 
is no friction to overcome. 

Result? Dr. Richard J. Rosa, director 
of Avco’s MHD project ( Avco is a pioneer 
in the field) predicts that the efficiency of 
an MHD power generator “might ap- 
proach 70 per cent.” This could save a 

Continued 
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Avco photo 


Supermagnet brings commercial MHD generator 
closer. Once charged, eight-ton superconducting 
magnet in its near-absolute-zero jacket will need 
little added power to maintain 40,000-gauss field. 


billion dollars a year on electric bills. 
Of course, there’s a hitch—and it is a siz- 
able one. 

Copper is a good conductor of electrici- 
ty because, to simplify a bit, some of its 
electrons are relatively free to move. But 
gases are ordinarily not good conductors 
of electricity. Their electrons are tied up 
in electrically neutral particles—atoms 
and molecules. 

There is, however, a way to turn a gas 
into a conductor—dislodge its electrons by 
ionizing it. If we heat a gas enough we 
convert it into a plasma—a collection of 
free electrons, charged ions (the particles 
left after electrons are stripped away) and 
neutral atoms. And plasmas will conduct 
electricity. 
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Everything now seems rosy. All the de- 
signers of a high-efficiency MHD gener- 
ator have to do is shoot some hot gas 
through a magnetic field and spot two 
electrodes in the gas path. Electrons will 
be deflected across the stream to one elec- 
trode, where they can be collected and 
zipped through an external load, return- 
ing to the other electrode to complete the 
circuit, 

One problem remains: heat. To achieve 
even a millionth of the conductivity of 
copper, we must heat our plasma to some 
tens of thousands of degrees—enough to 
make the whole generator vanish in a puff 
of vapor. 

Fortunately, an MHD generator can op- 
erate usefully at ionization levels well be- 
low this. And we can stimulate ionization 
by “seeding” the gas with small quantities 
of an alkali metal, such as cesium or po- 
tassium. Even so, temperatures of 3,000 
to 5,000 degrees must be maintained—hot 
enough to make a practical MHD gener- 
ator difficult to design. 

Despite all the obstacles, the push for 
MHD is growing. For the last two years, 
our first nonexperimental MHD generator 
has been operating at the USAF Arnold 
Engineering Development Center, in 
Tullahoma, Tenn. Its output—16,000 kw 
—could do nicely for a town of 5,000 per- 
sons. And in December 1968, the Ameri- 
can Society of Mechanical Engineers 
(ASME) appointed a subcommittee to re- 
port on MHD power-generation prospects; 
for beyond the lure of cheaper power are 
the solutions to problems that have mush- 
roomed in recent years. MHD could help 
forestall blackouts and reduce air pollu- 
tion. How? 

The type of MHD generator the ASME 
concentrated on is the open-cycle system, 
the only one in actual use. This system 
gets both its heat and its working gas by 
burning a fossil fuel (coal, oil, natural gas, 
or any of their products) and seeding it 
with an alkali metal. Such a system re- 
sembles a rocket nozzle stuck between the 
poles of a magnet. 

A rocket-driven MHD generator has a 
great advantage over conventional electric 
generators. It can be started, and its out- 
put converted to AC, synchronized with 
the rest of the power network, and put on 
line—within seconds. It would therefore 
provide almost instantaneous standby 
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MHD generator substitutes plasma stream for copper bar in Faraday experiment 


Sliding a copper bar back and forth between the 
poles of a magnet generated electricity, English 
scientist Michael Faraday discovered in 1831. 
Current flow was induced across bar as it moved 
through the magnetic field. Brushes tapped current, 


power. This is the key to preventing mas- 
sive power blackouts and supplying ade- 
quate current during periods of peak 
power demand—when everyone staggers 
home in the summer heat and turns on 
his air conditioner. 

Air pollution? With its higher efficiency, 
MHD burns less fuel to produce the same 
amount of electricity compared to conven- 
tional generators. This means that the 
amount of pollutants thrown into our air 
is cut back proportionately. Furthermore, 
the seed in an MHD open-cycle generator 
is recovered for re-use. As a happy bonus, 
the recovery methods also rid the exhaust 
gas of nitrogen, sulfur, and pesky particles 
such as fiy ash, all of which contaminate 
the air. 

Cheaper, cleaner, surer—what more 
could you expect from MHD? 

Plenty, say the experts. Dr. David EI- 
liott of Caltech's Jet Propulsion Labora- 
tory foresees applications of MHD for 
truly silent submarines, for high-power 
communications from space vehicles orbit- 
ing the earth or the moon, even for the 
ion motors that will hurl deep-space 
probes to Jupiter and beyond. 

Prof. John B. Dicks, of the University 
of Tennessee Space Institute, has been 
working on an MHD generator light 
enough for both space and aircraft use. He 
explains that a future MHD system the 
size of a shoe box could generate millions 
of watts, with the help of extremely com- 


which flowed through external load. Plasma stream 
used in recently developed magnetohydrodynamic 
(MHD) generator behaves like Faraday's bar. Elec- 
trons stripped from gas atoms move across stream 
to electrode under influence of the magnetic field. 


pact superconducting magnets. Such a 
magnet is made of materials that offer no 
resistance to the passage of electricity at 
temperatures near absolute zero. A cur- 
rent once started in its coils will flow in- 
definitely, maintaining a permanent mag- 
netic field even after the power source is 
cut off. 

A “shoe-box” MHD generator could il- 
luminate a whole battlefield from a plane, 
boost the power of airborne radar enor- 
mously, even provide the zap for a laser 
death ray. “Even if MHD were used for 
military purposes only,” says Dr. Dicks, 
“it would be worth everything we put 
into it." 

What are we putting into it? Only a few 
million dollars a year, compared to the 
estimated $350 million the government in- 
vests In nuclear-power projects each year. 
The ASME recommended building three 
or four pilot plants, to cost $100 to $135 
million a year for five or six years. We 
could then have a full-scale prototype 
MHD plant operating by the late 1970s. 

The Russians plan a 75,000-kw MHD 
pilot plant for 1970; the Japanese, one of 
50,000 to 100,000 kw in 1972. 

To those who ponder the priorities in- 
volved in making such decisions, a com- 
ment by one of the experts in this field, 
Prof. J. L. Kerrebroc of MIT, might prove 
useful: “The state of MHD today is about 
like that of aviation when Lindbergh flew 
the Atlantic." Uu: 
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The half-ton pickups line 


CLASSY 


The glamour pickups, Ford’s 
Ranchero GT (left), Chev- 
rolet's El Camino SS 396. 


up prior to the track testing. Left 


to right, they are: Dodge D-100 


EW PICKUPS Show 


You won't believe what these trucks can do till you've used 
them for all kinds of jobs under all conditions 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 
PHOTOS BY DAVE HOUSER AND TOM FORNANDER 


H>: you driven a pickup truck lately? 
| If you have, you’ll know about the 
pleasant ride, the excellent visibility, the 
quiet running, the ease of driving, the 
tight bodies, and the attractive finish of 
the newest models. Pickup trucks make 
sense, especially if you live in a suburban 
area. They can carry things that won't 
go inside a wagon, and they're elegant 
enough for an evening at the opera. As 
a “second car,” it’s just about unbeatable. 

You can order V-8 engines of remark- 
able performance, automatic transmis- 
sions, power steering, power brakes, and, 
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yes indeed, air conditioning. We ordered 
all these options on our test vehicles. 
The interiors are smartly styled, with 
carpeting, armrests, padded dash, head- 
liners, vinyl upholstery, and full regard 
to safety. But the seats have a poor ad- 
justment range and many drivers will 
find the position awkward. Instrument 
panels are carlike but far more complete. 
Controls are simple and straightforward. 
In addition to the regular half-ton 
trucks, we also tested two-passenger-car- 
based models with pickup bodies: Chev- 
rolet El Camino (based on Chevelle) 
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Adventurer, GMC C-1500, Ford F-100 Ranger, Chevrolet C-10, and International Harvester 1000-D. 


Pizzazz Plus Performance 


and Ford Ranchero (based on Fairlane). 
We got both with top power options. 
They are sporty cars rather than utility 
vehicles, with lower cargo-weight limits 
(850 pounds standard, 1,250 with heavy- 
duty suspension). 

To simulate an average load we placed 
five cement bags (470 pounds) in the 
half-ton trucks and three (282 pounds? 
in the lighter models. These loads were 
carried throughout the test program. 

Since pickups are often driven un- 
loaded, we made some extra stopping 
tests without load. Rear wheels locked 
early and without warning, even in half-g 
deceleration, threatening to throw the 
truck out of control. Dodge had the 
worst locking problem, Chevy and GMC 
the least. If cars need antilocking de- 
vices, pickups need them more. In the 
regular brake test (with load), the Ford 


All the trucks have easy-folding, one-hand tailgates. 
This International has full-height, extra thickness 
double walls; gas tank is located below the cab. 
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of the cab, and three between the wheel housings. 


a 


was superior, while the GMC set a rec- 
ord for the longest-ever stopping distance. 
Only the International has a low, wide 
pedal convenient for left-foot braking. 
The others have the same brake pedals 
that are used when there is a clutch pedal 
next to them. The Dodge steering col- 
umn gets in the way and makes left-foot 
braking all but impossible, and the Ford 
F-100 has a needlessly high pedal that 

never travels even halfway to the floor. 
Chevrolet El Camino. It drives like a 
sedan and rides like a sedan, but the 
slow steering seams incompatible with its 
SS 396 label. The cab has much more 
storage space than the Ranchero, and the 
Riviera-type shifter on the center con- 
sole looks sportier than the Ranchero’s 
column selector. It’s quiet and docile 
even on full-throttle acceleration. Service 
accessibility is poor, with the distributor 
Continued 


To simulate a normal half-ton load in all the tests, 
we carried five cement bags, two against the back 
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in the most remote spot against the fire- 
wall. Three plugs are inaccessible. 

Chevrolet C-10. This one has well-po- 
sitioned controls, easy-to-read gauges, 
and our test vehicle even came with auto- 
matic speed control. With coil-spring 
suspension front and rear it has a firm 
ride off the road, with no rattles, and an 
easy, passenger-car-like ride on good 
roads. The brakes were disappointing 
(rear wheel locking). Under the hood, 
some of the same complaints we had 
against El Camino apply (distributor 
and plugs), though battery and oil filter 
were well placed. 

Dodge D-100 Adventurer. It has the 
least-appealing interior, with a trucklike 
instrument panel and a steering wheel 
set in a heavy-truck position. However, 
the driving position was no worse than 
in most other pickups. You hear gas 
sloshing around in the in-cab tank when 
you turn, and the turning circle is in the 
battleship class. The brakes had stability 
problems as well as rear wheel locking. 
Under-hood accessibility is fair, with the 
plugs low down, surrounded by a hot 
exhaust manifold, but readily at hand. 
Oil filter, distributor, and battery are 
easy to get at. 

As the only vehicle without indepen- 
dent front suspension, the Dodge showed 
no disadvantage in ride and handling 


El Camino carries its engine farther forward in the 
chassis than the Ranchero, adding an undesirable 
amount of understeer when running without a load. 
The Ranchero had higher handling precision, better 
brakes, more power and torque, with less wheelspin. 
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Ford Ranchero carries spare wheel flat on the floor 
behind passenger's seat. Driver's seat also tilts, 
giving access to further interior storage space. 
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easy-to-read instrument panel, handy armrest with 
storage room, but a tough over-center parking brake. 


that could be attributed to its I-beam 
front axle and four-leaf springs. 

Ford Ranchero's 428 GT. This is super- 
stock hot and completely overshadowed 
Chevy's SS 396 in both acceleration and 
braking. The brakes, in fact, were ex- 
cellent, setting a new-record short stop- 
ping distance for vehicles in its weight 
class. It has the smart interior styling 
of a Torino, with instruments well 
grouped in front of the driver. It offers 
better seat adjustment than Chevy's El 
Camino, but less storage space inside the 
cab. But changing plugs on this car is a 
four-hour job—the enormous engine is 
tightly wedged in between the spring 
towers. Ford recommends removing the 
rocker covers to get at the plugs! 


Dodge interior had vinyl-covered steering wheel, 
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Central armrest in GMC bucket-seat-equipped cab 
doubles as large-capacity storage-box cover. In 
front are convenient hooks for seat-belt buckles. 
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Ford F-100 instrument panel looks like it came right 
out of a late-model Galaxie, but has battery, oil- 
pressure, and temp gauges instead of idiot lights. 


Ford F-100 Ranger. Here is a great all- 
around pickup truck with good perform- 
ance, outstanding brakes, quiet ride, smart 
interior, and superior handling charac- 
teristics. The variable-ratio steering is a 
big help in tight quarters. The F-100 
thrives on rough roads, with no rattles 
and no steering-wheel vibrations. The 
'Twin-I-Beam coil-spring front suspension 
does a fine job. Its worst feature is the 
in-cab gas tank with its irritating fuel 
slosh. It has a manual choke, but per- 
haps you prefer that. All the others 
have automatic chokes. Under-hood ac- 
cessibility is tops—the air-conditioning 
unit does not block access to the engine. 
Plugs, battery, distributor, coil, oil filter, 
all are within easy reach. 


i 


International offers a center seat, the bottom of 
which doubles as storage-box cover. The center seat 
backrest can be folded down for use as an armrest. 


GMC dash was beautifully finished, and rivaled only 
by the interior finish of the International. All ex- 
cept Dodge have pedal-type parking brakes. 


GMC C-1500. It has the same basic com- 
ponents as the Chevy C-10. Consequently 
it rides and handles much the same way. 
The GMC we tested had a super-deluxe 
interior and the newest type of “junior 
West Coast" mirrors, giving an excellent 
rear view without obstructing forward vi- 
sion. It also had a 396-cubic-inch engine 
(against 350 in the C-10), and easily out- 
dragged the other half-ton trucks. Service 
accessibility is a weak point in both. 

International 1000-D. It has the most 
comfortable seating position of all the half- 
ton trucks, and is the only one with back- 
rest adjustment. It also has the lowest 
step-in height, which helps make it easiest 
to get in and out of. The clean interior 

Continued 
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layout shows that full attention was paid 
to safety and ventilation. The gauges are 
mounted in a clear, well-laid-out panel. 
The fuse box 1s mounted, easily accessible, 
in the glove compartment. The storage 
box under the center seat is lockable. 

Both brakes and m.p.g. were disap- 
pointing, but the pull of the enormous V-8 
is so strong that you keep on accelerating 
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How PS tests cars—and what our tests 
are intended to show 


BRAKES This test shows a car's ability to 
stop in a straight line after repeated stops (as 
n stop-and-go highway traffic). Ten warm-up 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum brak- 
ing distance without wheel locking in a 12- 
foot-wide lane. Pedal pressure is recorded on 
all stops. Excessive pressure indicates fade. 


ACCELERATION The 0-60-m.p.h. test 
shows a car's ability to reach cruising speed 
trom standstill; 0-80 test shows its high-speed 
power reserve; 25-70 m.p.h. test simulates a 
highway merging situation or passing on a 
two-lane road. In all tests, the car is in Drive. 


DIMENSIONS (inches) CHEVROLET 

El Camino 

| SS 396 

Al Ground clearance......... vo ETE — 
A2 Front leg room (max.)...... "oc conta we pe RRS 
A3 Front head room.......... SOM wa VR DXX 
A4 Wheelbase .............. EIE. ncn eon tmm 
A5 Height. DE. aroma rm races 
Bi Width onu soe m samac ara n PEO. 20 gu emus 
B2 LeDBI eu eu censere xs asa ima COTS cuui seas 
B3 Front track .............. SU. s oso cu eux 
B4 Rear track . BOE scs d end. 
B5 Platform width (max.). 58.75 2. e eorr 
B6 Platform width mn. HS Ia dec duc cesses 
B7 Platform leng.h ! rj. s ps ea eee 
SPECIFICATIONS 
Engine TyDR ciun vu ivo OHV V.B. ....... 
Bore x stroke. .... 4.09 x 3.76 in. 
Displacement ............... 496 cu. IM. c 
Compression ratio ........... IU L oa ga ee axe 
CHIBUTEHD ucc exces dox eam One 4-barrel ..... 
Power @ EpRERIT oce ea oc ans 325 (D 4,800...... 
Torque (Ib. Au Q r.p.m. ...... 410 Q 3,200...... 
Transmission ............... 3-sp. automatic... 
BONG: PAU ce xt nsectetur aue Amr nn PATE: ou pu esu 
i nore" Goodyear ........ 
EWG SER. es ou cuc zn warn G70-1 TUE E 
Turning diameter. ........... IJI E 2.22 sm 
Turns, lock to lock........... Do SMMNEMEMEMMME 
Brakes .................nn Disk/drum ........ 
Fuel INR... eem ea ra ga £0 gal; so we vs 
Curb weight «ics ce Kea S000 I i on v] 
TEST RESULTS 
Acceleration 0-60 m.p.h. . 9.0 SEC. RR 
Acceleration 0-80 m.p.h. .. TSA SPC. io anceps 
Acceleration 25-70 m.p.h. ..... 9.9 SBE. cocos 
Braking distance 60-0 m.p.h. .. ZUS ft. es oy owes 
Brake pedal pressure........ 200 -- Ib. ....... 
Max. speed—lane change ...... 65 m.p.h. 
Max. speed—traffic weave. .... uo. v. ee 
Average fuel mileage......... 8.9 m.p.g. 
Price (basic) . À $2,550 us cx us 
Price (as tested). zucca GP vus dixi Sa614 osos vu i 
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uphill, with load, above 80 m.p.h.! The 
gas tank is mounted below the cab and 
you never hear any fuel slosh. 


Conclusions 

DuNNE: Chevrolet, GMC, and Interna- 
tional have the best-looking interiors. 
Dodge's 383 engine is great for power with 
economy. All the trucks have a strong, 
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LANE CHANGE Two lane changes in quick 
succession show a car's ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 


MANEUVERING . Snaking a car as fast as 
possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


3-sp. automatic. ....3-sp. automatic. ... 
3.0 3.2 


TEL. a ex woe wera QUI a uus deu ER : 
Firestone ......... Goodyear ......... Goodyear 
GÜOSIE cu uu plara ac ON Sees us Uu F70-14 
..43.85 ft 538 TE 2... STATE. 
- MM HE EN. oncvisnvistermdr Soa wick 3.9 
All drums ......... All es Stee x BERD Disk/drum 
.*- ox ws oa sees L gal: s os s ss su 20 gal. 
cue MO «sg exu 3.715 IB cu ka cux: 3 450 Ib 
. 13.0 sec 11.4 Seċ. M" 7.5 sec. 
GI PU EES . oc neon ZI SOG. 2: s 12.0 sec. 
..16.1 sec. 13.4 SBC. o vos 7.9 sec. 
S234 fE IEMs ius 234 ft. 5 in 150 ft. 3 in 
.. 185 Ib. 160-180 Ib. 200 Ib. 
60 m.p.h 56 M.D Ae. cc ek eee es 60 m.p.h. 
24 nup es cceacecntel mh. 31 m.p.h. 
9.1 m.p.g 8.95 m.p.g 6.4 m.p.g. 
$2,784 BS BRE 20 cux uu $2,528 
Sar. = eh oS ES $4,148 . $3,852 


CHEVROLET DODGE FORD 
C-10 D-100 Ranchero 
Adventurer 428 GT 

yc: — lur R—— 5.0 

GEI misses d SONO a cy prius qw 42.4. 

MG Sos Dalal Ba rz SD ni iuc E 38.6 
1270 ....-——et mo 128.0 2mm 113.0 

69.8 qM 69.66 RN 54.4 

[roo NAM PTS 2.2.2. 74.6 
PUT IS «ux cun SIS «x. cvuevád .203.9 

DX vix ss. MSGS 64.02 .. 58.8 

DEG nb roine 62.44 . 56.1 

ME EE Lour nieciaicmiatomoedraoansance 70.0 . 59.5 

EDU dus aa cu: Uc ls BMG BA 44.0 

DSL. lu uxussnexssASG ox GE IS s oux « 75.5 

HV V-8 HV V.8 ..........OHV V-8 
4.00 x 3.48 in 4.25 x 3.38 in. ..... 4.13 x 3.98 in. 
350 SB. A. u uum 383 CH. IHE os canons 428 cu. in. 

2.00 m Bats za o a Ke 10.6:1 
One 4-barrel . ..One 4-barrel ....... One 4-barrel 
.255 @ 4,800....... 258 @ 4,400. ..... 335 (p 5,200 
365 @ 3,200. .375 @ 2,800. .....-440 @ 3,400 


a 


.3-sp. automatic 
3.50:1 


solid feel that says they will stand up to 
abuse over a long time. But for an all- 
around recreation and work vehicle, I 
think the Ford is tops. 

NORBYE: Ford has done a great engi- 
neering job on the F-100. It's a vehicle 
you can have confidence in, in every way. 
It's my choice, mainly for its Drakes, steer- 
ing, and quiet rough-road ride. I: 


| Ea Chevrolet C-10 had severe rear wheel-locking prob- 
lems in brake test. After end of 210-foot grid, it 
went for over 24 feet before coming to a stop. 


Ford F-100 brakes impressed us with their consist- 
ency and stability; gave shortest stopping distance 
of half-tonners. Above: maximum nosedive. 


IRD GMC INTERNATIONAL 

100 C-1500 1000-D 

anger 

WR uuu xsssszaicanmi iu TAE o ocu sususismzce dt 73 

BJ AE GES nk ARES ada. ccs BE quu 39.5 

tiro. pei m RP in MEE ouem mum koae aa 38.0 

fs MN ene Pd RA Lo aus cr KAAN 131.0 

ans ep EO EE ooa ss ramena 68.9 

79.4 TIE o ws ps was 77.6 

DF dus pu gunsa 207.75. 210.0 

DA usn iacu 63.04. . 61.4 

PTT DNO eo BT qao m Era 61.04 

BEEN ocnemec now roman F5 oea ee a Bonea 65.5 

NEM EN re BERE orc aur xu Nceseces 48.25 

UL ceci. adi ammerters BE Fe mai: 219-2 2: 599 97.5 

HV V-8 5.5 tomes (ORV WB we ccm. OH reals " | | 

05 x 3.78 in. ..... * 09 x (3 J6 in .....4. 125 x T: ds in. Chevy C-10 made high-speed lane changes, loaded 
VM eM: mace sn QU MM: Tis i socis aco. with cement bags, with negligible body roll and more 
ne 4-barrel ...... One 4-barrel ....... One 4-barrel stability than many station wagons we have tested. 
55 @ 4,400 ..310 @ 4,800 ....... 235 @ 4,000 

76 @ 2,600 ..... .400 @ 3.200 ......356 @ 2.800 

sp. automatic ..29-sp. automatic ... 3-sp. automatic 

25:1 .... bcc oo sv UAM E rcm 3.07:1 

eneral G ...... .. c Goodvear . Firestone 

das tl Es usos xx xs 825.159. osas aux 8.25-15 

LB PE cocus ro seb IB c oe ne sen 42.25 ft 

hdi ooa xd ES x ED LC ; x.05 

ll drums ......... All drums REM All drums 

25 | gerame ea s A CR is ud icto 16 

625 Ib 3.765 B, 26» wacicanmed 3.7 0 'ib. 

I5 EB ewe zs Pind SE 6 Ss vx QA 14.0 sec. 

3.0 sec. JADB sec. ..........2c.8.S68C 

DAE EEE. eenas m 13.9 sec !6 6 sec 

34 ft. 5 in. 2/1 ft. 10 in.. “09 ft. 6in 

Y lis: e ouuieveun s oM Ib. C Ho nse 1M * | 
) m.p.h. BED zs cx m.p. i i 

3 m.p.h. 24 m.p.h 24 m.p.h Ford Ranchero responded to lane changing like a 
B MDE CAE in odo P8 Cobra. Because of cement-bag load, incipient rear- 
iy; uo zx uoce bo A oaa moss en .$4.224 end breakaway kept its speed in test down to 60. 
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Fastener locks itself. Designed for drywall 
partitions, this pointed fastener is hammered 
into the wall, then locked by a screw that goes 
through both sections. The hook would en- 
able you to hang pictures or other heavy ob- 
jects. With a hookless version, the screw itself 
(which could be unscrewed, and screwed 
back in) would be used to hold paneling, 
brackets, or tracks to the drywall. 
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New ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMORE 


Carrier arm lifts boat. Fastened 
to the side of a pickup-mount- 
ed camper, this recently pat- 
ented arm would supply most 
of the muscle for lifting your 
boat onto a roof rack and for 
swinging it down. Clamps on 
an adjustable-width frame 
> would grip the sides of the 
2X ". boat across its balance point. 
| * With the frame bearing much 
of the distributed weight, you 
would be able to lift or lower it 
with relative ease—and with- 
out calling on anyone for help. 


NELLO 


we a 


Parking rollers “lock” wheels. There’d be no 
need for police to ticket overtime parkers 
if metered lots installed this pay-as-you- 
leave collector. You'd park your drive wheels 
on ramps that had dropped platforms be- 
iween free-turning rollers. The right coins 
in the slot would raise the platforms hy- 
draulically to let you drive off. Otherwise, 
your wheels would just spin the rollers. 


Steps hook on ladder. Hours-long ladder jobs 
might be less wearying on your feet if you 
could rest them on a hook-on platform like 
this. Notches on the step and the adjust- 
able support arm would engage the rungs of 
the ladder; a cross rod, inserted through 
aligned holes in the upright supports, would 
level the step at any ladder angle. 


Mobile phone booth goes where it’s needed. 
Temporary phone service might be provided 
more quickly and conveniently with booth- 
cluster trailers like this. The Bell Labora- 


Swimming frame supports learner. Attached 
to a body-supporting harness on an adjust- 
able-height frame with outboard floats to 
buoy him up, a learning swimmer could 
practice his stroke, his kick, or both without 
fear or danger. The floats would compensate 
for the weight of the frame to permit almost 
normal movement in the water. 
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tories patent would mount several phone 
units on a wheeled platform. Once on the 
spot, the wheels and tow bar would be re- 
tracted and leveling legs would be let down. 


The following patents have been issued on these inven- 
tions: Boat lift—No. 3,357,578 to J. O. Koenig, Bounti- 
ful, Utah; Drywall fastener—No. 3.376,911 to R. W. 
Henning, North Haven, Conn.; Parking lock—No. 3,376, - 
667 to E. L. Parr, El Cajon. Calif.; Ladder step—No. 
3,375.899 to E. George, Stamford, Tex.: Swim support— 
No. 3,973,991 to H. R. Smalley, Alexandria. Va.; Mobile 


phone booth—No. 3,377,080 to K. D. Bartley, Indianap- 
olis, and R. E. Prescott, Rumson, N.J. 

Copies of patents may be ordered. bv number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (bv name and patent 
number) in care of the Commissioner of Patents. 
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Aluminum 12- lockers diek as little as 115 ite 


By CHARLES R. MEYER 


ar-topping has come of age. With a 
wide range of boats and carriers de- 
signed specifically for the purpose, it’s a 
simple matter to add a boat to weekend 
or vacation plans. And, on a tight bud- 
get, there’s no real choice between a roof 
rack and a boat trailer. Compared to a 
trailer, a rack: 

€ Costs less to buy and maintain. 

@ Requires no extra license plate and 
no rider on your car-insurance policy. 

€ Adds nothing to bridge or turnpike 
tolls, seldom prevents a car from using 
limited-access roads. 

€ Needs no parking space and can be 


100 POPULAR SCIENCE 


fight ‘aie Carriers sell for 410 to $15. 


GAR-TOPPERS and CARRIERS: 


stored easily off-season, when not in use. 

“The gear used years ago for utility 
carrlers is too often used for boat-top- 
ping today," says Paul Treydte of Quik- 
N-Easy Products, a foremost maker of 
carriers. ‘““This has led to unsatisfactory 
and unsafe highway situations, leaving 
some people with the idea that they re- 
quire trailers even with cockleshell hulls. 
Once you use a carrier that is engineered 
for the job, you'll discover that a car-top 
carrier will handle all that a man can 
comfortably load, if it’s an adequately 
made product." 

Ups-a-daisy. An average skipper should 
easily load a 100-pound boat by himself. 
With a roller-bar accessory, especially 
one used from the rear of the vehicle, it’s 
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Canoe is a favorite car-top craft. Its length makes 


Heavy-duty carrier has positive-lock gutter clamp, 
fits either sedans or wagons. It sells for about $25. 
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Carriers for wagons are extra long. Support brack- 
ets rest partly on the car’s roof and spread load. 
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One-man loader clamps onto boat's transom. Bow 
is lifted off ground and swung around into place. 


Easiest Way to Boating Fun 


reasonable to add another 100—bringing 
the maximum to 200 pounds. 

Some boats have carrying handles on 
both the bow and transom, port and star- 
board—they're worth looking for. Wheth- 
er you're a brawny six-footer or a 97- 


Enameled-steel carriers are most common type 


pound bantam, it's wise to choose a boat 
that suits your physique. Experience 
afield shows that a man is far happier 
using a boat with no strain involved in 
the handling than a heavier rig that re- 
quires excessive manual labor. 

Continued 


they come in both plain and deluxe versions. 
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Typical car-top boats. Let's accept a 
maximum weight of 200 pounds to make 
loading reasonably easy. Aluma Craft 
(Apex Corp. Minneapolis) include two 
open fishing boats with aluminum hulls. 
The Model E is 12% feet long, weighs 115 
pounds, and carries a 12-hp. engine rec- 
ommendation. Model F7 is 14 feet, eight 
inches, weighs 169 pounds, and handles 
a 28-hp. outboard. 

The Chrysler Boat Corp. ( Plano, Tex.) 
produces a 14-foot Big Fisherman weigh- 
ing 117 pounds. Grumman Boats ( Mara- 
thon, N.Y.) offers the Tuffy III Utility 
measuring 14 feet, five inches at 190 
pounds. Starcraft Corp. (Goshen, Ind.) 


"? 6 OG P D B N49 9 B OP Ó O9 OO OP B à 8B G OB FC O O B & O BP G OB 


Major car-top carrier 
manufacturers 


Cosom Corp., 6030 Wayzata Blvd., Minne- 
apolis, Minn. 55416. 

Dovre Co., Beharrell St., West Concord, 
Mass. 01781. 

Garelick Mfg. Co., 644 Second St., Paul 
Park, Minn. 55071. 

Goodhue Enterprises, 190 Central St., Leo- 
minster, Mass. 01453. 

Quick-N-Easy Products Ltd., 934 W. Foot- 
hill Blvd., Monrovia, Calif. 91016. 

Wesbar Stamping Corp., Box 577, West 
Bend, Wisc. 53095. 
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Elaborate loader pivots entire boat off ground from behind the vehicle and sets it on roof. 


builds a whole series of car-toppers from 
its 12-foot Star Fish at 120 pounds to the 
14-foot Super Star Fish at 185. These 
are just a few samples; there’s no dearth 
of craft made for the purpose. 

Choosing a carrier. The connectors that 
hold a carrier on the roof and the fasten- 
ers that hold the boat on the carrier are 
the potential trouble spots that you should 
watch out for. 

The least-expensive support brackets 
clamp into a car’s rain gutter and are 
usually held in place by tightening a 
wingnut or machine bolt. Vibration fre- 
quently causes them to loosen. The thin 
metal of the gutter may bend or rust 
through, eventually causing the carrier to 
shift position. Rubberized or synthetic 
chafe-prevention gear between the metal 
pieces are a help, but even they require 
periodic repair or replacement when they 
wear away. 

A simple enameled-steel carrier retail- 
ing for $10 to $15 is perfectly adequate 
for a light aluminum pram if you're 
transporting it locally over good roads. 
But it will prove inadequate for a 14-foot 
skiff on a dirt road leading to a seclud- 
ed lake. 

I favor support brackets that stand in 
the roof gutter and stress the whole top 
of the car, rather than the suction cups 
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Removable hoist loads boats up to 250 pounds. The 
carrier with it can be adjusted to VW or wagon size. 


held down with clamps and straps. Heav- 
ier boats ride more easily and safely with 
such carriers as the Quik-N-Easy uni- 
versal UCS that sells for $25. 

Straps and boat clamps. You can im- 
prove the hold-down ability of cargo 
straps by angling the bow straps forward 
and the stern straps aft on your car. They 
can then better resist both the rearward 
pressure of the wind and the forward 
pressure of momentum should you brake 
abruptly. 

Many skippers counter these forces by 
running lines all over the hull to the 
car's bumpers, door handles, and frame. 
Trouble often starts when the lines loosen 
from stretching or chafe through against 
a sharp metal edge. Clamps that fit over 
your boat's gunwales as it rests upside 
down on the carrier are a better bet. 
Once tightened, boat clamps will stay 
rigidly in place until you're ready to off- 
load your craft. 

On a long trip, however, it is wise to 
use extra lashing. I run one single line 
from the bow to the radiator grille or 
front bumper, and another from transom 
to rear bumper. 

One-man loaders and dollies. Billed as 
*heart-savers" and ideal for “retired man- 
and-wife fishing partners," these boat 
loaders look complicated at first glance. 


Boat clamps hook over gunwales and hold a boat 
down on the carrier for extra grip on long trips. 


Basically, they consist of a mechanism 
that lifts the boat off the ground onto a 
car's roof. 

This special-purpose equipment gen- 
erally costs between $75 and $150, and 1s 
subject to extra maintenance. A com- 
panion dolly will cost you $25 to $75 
more. The Cosom Corp. makes a bar- 
type one-man loader that attaches to a 
trailer-hitch ball and sells for only $30. 
A Goodhue boat loader, with its own 
hoist, sells for $120. 

Loader vs. trailer. When you consider 
the more expensive car-top loaders in 
combination with dollies you're in the 
price range of inexpensive trailers. So 
balance the virtues and disadvantages of 
both before making up your mind which 
suits your circumstances best. 
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Ew — MOTOR TILTED TOO FAR OUT `` 


Using his rules of thumb and a pencil, author says 
will save borrowing an armload of props like this 


Find the Best Prop for 
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By JIM MARTENHOFF 


lost. boatmen understand that pro- 
peller pitch determines their boat's 
performance. ‘Too little pitch and the 
prop spins wastefully on an over-revving 
engine. Too much and the wheel (prop) 
slows down as the engine labors valiant- 
ly to drive it. 

You can play around with props on a 
trial-and-error basis, trying to find one 
that will match your boat's hull shape, 
weight, and engine output. But that's 
time-consuming and can be costly unless 
a dealer will lend you props to experi- 
ment with. 

Using two simple rules of thumb I've 
developed over many years, you can do 
the experimenting on paper with simple 
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arithmetic. First you calculate the boat's 
top speed, assuming the engine is turn- 
ing up its rated r.p.m. and has a proper 
wheel. Then you experiment with pro- 
peller pitches to find one that will drive 
the boat at the calculated top speed. 

Calculating top speed. 'T'o use my first 
rule of thumb you need the rig's weight- 
to-horsepower ratio: total weight to be 
propelled divided by engine horsepower. 

The weights of empty boats are in the 
manufacturers’ brochures, or your dealer 
will know them. 'To this add the weight 
of the engine, gas tanks, a full load of 
fuel (at six pounds per gallon), fishing 
and boating gear, and the usual number 
of people aboard. If you come within 
100 pounds, that's close enough. 

Lets say your boat weighs 1,500 
pounds and usually carries a 450-pound 


ica 


Light outboard used for fishing has large-pitch prop 


that drives boat at top speed. Larger boat for water 


load. Dividing the 1,950-pound total by 
an engine horsepower of, say, 50, pro- 
duces a weight-to-horsepower figure of 
39. You use that number in the follow- 
ing rule of thumb: 

On a conventional planing hull, one 
hp. will push 30 pounds at 30 m.p.h. Each 
difference of three pounds changes the 
speed two miles per hour; the greater the 
weight the less the speed, and vice versa. 

Your weight-to-horsepower figure 
means that each hp. must push 39 
pounds through the water—nine pounds 
more than the amount in my rule of 
thumb. Dividing the nine-pound differ- 
ence by three (from the rule) yields 
three. Then multiplying the three by 
two m.p.h. (again from the rule) gives 
six. You subtract six from the 30 m.p.h. 
in the rule (because the weight is more) 


skiing or more passengers would have smaller-pitch 


wheel giving more thrust, but less top speed. 


our Boat on Paper— First 


and you then get a top speed of 24 m.p.h. 
If you know any two of the numbers 
you can use the rule to find the third. 
You might want to buy a new engine 
and increase your top speed in the bar- 
gain. Just work backward to a weight- 
horsepower figure to get top speed. 

A word of warning: It's a brand-new 
ball game if you want to exceed 40 m.p.h. 
This is racing speed and boats “break 
out," they get more air under the hull 
and ride higher with less drag. 

Suppose your boat doesn't have a con- 
ventional planing hull, with a flat bottom 
aft. For tri-hulls and deep Vs, which 
have more wetted surface, more drag, 
knock off 10 percent from the speed in 
my rule of thumb. For example, a weight- 
horsepower figure of 30 will yield only 

Continued 
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27 m.p.h. for a deep V. There are happy 
exceptions, thanks to good design. 
Experimenting with pitch. To begin 
with, you want a high pitch ratio for 
a high-performance craft: 1.1 or better. 
To get the pitch ratio, divide a propel- 
ler’s pitch by its diameter in inches. A 
10-by-14 prop has a pitch ratio of 1.4. 
If the dimensions were reversed to 14- 
by-10 the ratio would be .7, or less than 
the 1.0 of a *square" wheel. Pitch ratios 
of .8 or less are for slower-moving dis- 
placement hulls. 
Now let's concentrate on just the pitch, 
using my second rule of thumb: 
Propellers with more than an 11-inch 
pitch will deliver a nonslip top speed 
equal to one less than the pitch for each 
1,000 r.p.m. of the propeller shaft. 
Suppose your prop has a 17-inch pitch. 
It will give 16 miles per hour for each 
1,000 r.p.m.; that's 32 m.p.h. at 2,000 
propeller-shaft turns. (If you don't know 
propeller-shaft speed you can figure it by 
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PLANING SPEED 


Small pitch exerts more leverage or thrust than large 
pitch (top). Big boat takes five times more thrust 
than little one to reach planing speed (chart), only 
half again as much to maintain top speed. 
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multiplying engine revolutions by the gear 
reduction, if any.) This rule gives land 
miles per hour, not the longer nautical 
miles used on charts. Divide computed 
speeds by 1.15 if you want knots. 

A propeller always slips as it churns 
through water; allow for that. In heavier 
boats it will average 25 percent and in 
lighter ones 20--rarely less. So for most 
outboards and stern-drive planing hulls 
see that you knock off that 25 percent 
right away. 

In our example of the 17-inch wheel, 
actual speed would be 12 m.p.h. for ev- 
ery 1,000 turns. If your propeller turns 
2,000 r.p.m., the top speed will be 24 
m.p.h. instead of the theoretical 32. 

Matching top speeds. The final step is 
to match the top speed calculated from 
the weight-horsepower ratio with the 
speed figured from propeller pitch. 

In the first example we arrived at a 
top speed of 24 m.p.h. for a 1,950-pound 
load driven by a 50-hp. outboard. In the 
second example we guessed at a 17-inch 
pitch for the prop and came up with 24 
m.p.h. at 2,000 r.p.m. and 25 percent slip. 
The two speeds match, so we've “acci- 
dentally" hit on the correct prop pitch 
on our first try—a piece of luck that is 
very unlikely. 

If we fitted a prop with more pitch 
than. 17 inches, the engine would prob- 
ably labor under the overload and fail to 
turn its optimum revs. A prop with less 
pitch than 17 inches would probably 
over-rev the engine and fail to drive the 
boat at its top speed. The trick is to ex- 
periment—on paper—until you find the 
pitch that comes closest to matching up 
the two top speeds. 

How many blades? Don't fret about 
whether to fit a two- or three-bladed pro- 
peller. For most boats a standard three- 
bladed aluminum wheel will be right. If 
your boat’s weight-horsepower ratio is 
favorable (small), you might want a two- 
bladed propeller, however, because a 
smaller blade area permits a larger di- 
ameter or pitch. 

If in spite of this, matching your boat 
falls far short of the calculated speed on 
a measured-mile test, you may have ei- 
ther an ailing engine or a poorly de- 
signed hull. Without a little basic pro- 
peller know-how, you might never have 
suspected it. fs) 


WHAT'S NEW 


BOATING 


For the water-jet set 


The first jet-propelled craft 
from Glastron has a 327- 
cu.-in. Berkeley power unit, 
mounted in a V-174 Crestline 
stern-drive 17-footer. Driving 
force is a jet of water, so 
theres no prop to cause 
torque or vibration—no mov- 
ing part underwater. Price: 
$4,985 with the jet drive. 
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Charger keeps boat battery at peak 
A plastic battery box, with a polyethylene 
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Fishing craft now a family boat 


The British Shetland fishing boat has been 


updated, now seats nine. Length at water- 
line is 15 feet, power an eight-hp. diesel. 
Hull is fiberglass. A canvas spray-protecting 


hold-down strap, has a removable charger 
that charges all 12-volt batteries. The Rub- 
bermaid Charger Pack takes its power from 


any 110-volt dockside source, is equipped 


hood is fitted over the bow. Standing lug 
sail on a spruce mast is extra. Dell Quay, 
Chichester, Sussex, England. $3,120. 


with a circuit breaker. The $22.95 price 
includes mounting brackets and screws. 


Electronic fish-finder is compact, light in weight 

Sound waves instead of luck will net you a good catch with 
the Fish Flasher, which works at depths down to 240 feet. 
Just attach the suction-cupped transducer bracket to the 
transom or boat side, and read flashing-light signals on a dial. 
Ray Jefferson, Philadelphia 19127. Price is $139.95. 
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PICTURE NEWS 4 
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New Swedish STOL jet fighter 


The Saab 37 Viggen is a new STOL 
(short takeoff or landing) fighter-attack jet 
that can swoop in or out on only about 1,600 


Whirling big wheel really cuts 
fast and deep on canal project 
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feet of runway. It is shown undergoing fi- 
nal tests before reporting for duty with the 
Swedish air force. The new aircraft hits 
Mach 1 speed at low altitudes and has 
Mach 2 capability at high altitudes. 


New styling for Triumph’s TR6 

Triumph’s big roadster, which began 
as the TR2 six years ago, has all-new 
skin for '69. The hood line is lowered 
and a high squared-off tail gives more 
trunk space. The TR6, powered by a 
104-hp. pushrod-OHV six, has all-inde- 
pendent suspension. Front disk brakes 
and radial-ply tires are standard. 
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Its builders call the machine above the 


world’s largest bucket-wheel excavator op- 
erating on its own power supply. Each 33- 
foot wheel (left), carrying 10 3.2-cubic-yard 


Submobile 
carries two divers 


Two divers travel 
at four m.p.h. aboard 
this underwater sled. 
The British-built sub- 
mobile is used for 
inspecting submerged 
pipelines, offshore 
drilling, and other ma- 
rine installations. Its 
silver-zinc battery 
powers a DC motor 
for 60 hours. One 
man controls the rig 
with rudder-bar ped- 
als and hydroplanes 
fore and aft. 


buckets, chews out 3,300 feet of earth daily 
for a canal in Pakistan. 
machine’s transfer bridge/conveyer 
(above) moves 14,200 cubic yards of earth 


2,000-ton 


an hour. 


PICTURE NEWS 


Snowmobile dragster 
built to hit 150 m.p.h. 

That Rupp Super Sno- 
Sport in the foreground 
at left has a hot Cougar 
V-8 that turns out 500 hp. 
Its 428-cu.-in. engine is 
expected to really move 
the snowmobile dragster, 
which is six inches longer 
than the Cougar beside it, 
zooming it to a snowmobile 
speed record. 


l'hotos courtesy Engineering News-Record 


an hour, which is stacked alongside the cut. 
To produce the 5,600 kilowatts that power 
it, the installation burns 200 gallons of fuel 


It took five months to assemble. 
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Buy 
this one 


This is the way it should look 
when you discover it: About 
everything on it is perfect. It's 
clean and undamaged. Mileage 
on the odometer is low and you 
can believe the reading, since 
wear on the tires and footpegs 
is also very little. Take it for a 
test ride to make sure it runs 
as well as it looks, then buy it 
fast. Though this bike is five 
years old, it still might be a 
better buy than a six-month-old 
machine that you could pur- 
chase at the same price. 


Before you start drooling over any two-wheeler that's been around, le 


used motorcycle—like a used car— 
cannot be taken apart and examined 
in the lot prior to buying. You've got to 
arm yourself with enough information be- 
fore you stand face to face with “your” 
cycle if you want to make a wise and 
money-saving decision. 
To tell the overall condition of a bike, 


step back and take a long look at it. Dents, 
rust, leaks, and bald tires tell you it was 
mistreated by its last owner. When you've 
found a bike that looks right, taking it 
for a test ride is essential. If the dealer 
refuses to allow it, he's sure to have a 
darn good reason; leave immediately. 
On your test ride, be ready to spot de- 


Running without an air cleaner, an 
engine suffers more internal wear, 
especially in bearings and valve 
guides. Best way to spot wear is to 
start the engine, place one end of a 
long screwdriver against the crank- 
case and the other end to your 
ear and listen for abnormal noises. 
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The salesman's “Blue Book” is no 
more than a guide for his use. 
Don't be afraid to bargain if you 
feel bike isn't worth its listed price. 
Remember that worn or faulty parts 
must be replaced—get their cost 
deducted before you buy, or make 
the dealer replace the needed parts. 


A torn saddle will cost betwee 
$12 and $18 to fix, so why not se 
if the dealer can have it done fo 
you before you buy the machine 
It's a sign of neglect, of course 
and could mean that previou 
owner also neglected more impor 
tant maintenance, like oil changes 


Don't buy 
this one 


When a bike is hidden away at 
the back of the lot and the 
morning glories begin to cover 
it, figure this isn't the one for 
you. Not only would it be a bad 
buy, it would also be danger- 
ous. This lightweight has a 
missing tail-light assembly, a 
ruined and loose seat, bad 
brakes, cracked swing arm, 
worn-out chain, inoperative 
headlight, twisted front fork, 
lots of dents, and bald tires. 
Well-cleaned engine indicates it 
was recently worked on. 


Jim Davis tell you the way to spot danger and trouble in a used bike 


fects and malfunctions when running. (If 
you don’t know much about bikes, take 
along a friend who does.) Check for a 
bent frame by taking your hands off the 
handlebars an instant to see if the bike 
continues to go straight. Check for a 


slipping clutch. Stop, accelerate through 
the gears, and—in top—make fast and 


E bue. 


Put chains high on your check list—worn ones are 
dangerous and a new one will cost you between $12 
and $20. Persuade the dealer to fit on a new one if 
the motorcycle of your choice is deficient in this 
department. The chain illustrated here has slack in 
it, but there's more room for adjustment, so the 
chances are that it's still in good shape. Check also 
for side play, which indicates a tired chain. 


sharp turns, first to the left and then to the 
right. 

When you've found the bike you want, 
don't be stampeded. Is the price too high? 
Name your own figure. Are replacement 
parts needed? Hold out for them. And 
use common sense; if you're doubtful of 
something, check it twice! 


A crushed exhaust pipe on an otherwise perfect mo- 


torcycle should be replaced before you lay out any 
cash. A dent like this one will build up back pres- 
sure in the left cylinder. And while you're check- 
ing a machine that's so marked, pay special at- 
tention to the left side. Examine it carefully to 
make sure no other areas suffered damage from the 
same knock. Make sure, too, the fork is straight. 
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ew Telephone Devices 


Nobody’s home—a burglar is 
entering your house—your 
automatic telephone dialer just 
called the police. This is one of the 
many uses for new electronic- 
security systems you can install 


Typical automatic dialer (cover removed) has a built-in 
cartridge tape recorder that stores dialing and message 
information. This is a Ballistics Control model. 
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hat Guard Your House 


By SAM SHATAVSKY 
PS Electronics Editor 


A atomatic telephone dialers are making the old alarm 
bell about as outdated as Paul Revere’s one-if-by-land- 
two-if-by-sea horseback ride from Boston to Lexington. 
Through today's electronic technology, our ways of call- 
ing for help have entered the space age. 

When it comes to emergency action from your police 
or fire department, minutes count. The time it takes you 
to be alerted to trouble, get to your phone, dial the right 
number, and deliver the message is critical. It may mean 
the difference between a fire in or out of control or the 
burglar getting caught or making his escape. With our 
latest electronic watchdogs, it takes only seconds to put 
the call through. With action like a multistage rocket 
launch, the alarm sensor starts the dialing signal down 
your phone line, a taped voice message tells location and 
kind of trouble, and emergency vehicles are immediately 
dispatched to the scene. 

To get the picture on automated home protection, I 
met with equipment manufacturers, telephone-company 
and public safety officials. Not only did they answer my 
questions, but they made me aware of problems in this 
business I didn't know existed. 

The false-alarm problem. Police and fire chiefs are 
concerned. Communities are setting up standards. 
Speaking with James J. Dwyer commissioner of public 
safety in the city of White Plains, N.Y., he said “We 
welcome home installations of automatic telephone 
alarming systems. They certainly assist us in carrying 
out our protection job, but false runs caused by inferior 
or improperly installed equipment can tie us up. When 
this happens, we work with manufacturer and installer 
for corrective action." So, if you install a system, regis- 
ter it with your town authorities. Make sure they ap- 
prove of your setup. 

What will mother say? Ma Bell will let you connect 

Continued 
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Mechanical automatic dialer by 
Prestodial automatically calls 
emergency number at push of but- 
ton. It's good for bedside calling, 
you deliver the messages yourself. 


Record-O-Fone  Dialalarm Model 
700 has dialer and microphone so 
you can program alarm calls your- 
self. Dialer is removable to prevent 
over-recording on valuable informa- 
tion stored in the tape cartridge. 


-. — 
Accessory for automatic-dialing systems is key- 
operated control switch. Similar outside-mounted, 
tamperproof unit lets you set alarms when leaving. 


these external alarm-sending devices on 
her phone lines, but there's a hitch. It 
has to go through a special telephone 
company coupler called the KS-20008. 
You pay for this to the tune of anywhere 
from $2 to $6 every month, plus $10 
to $25 for the installation, depending on 
the state in which you live. The tele- 
phone company gets this rate authority 
through tariff provisions approved by 
state public service commissions. Some 
installers say the coupler is technically 
useless, the rates unjustified, and avoid 
payment by going directly into the line. 
This is called *hard connection." It's 
like installing an extension phone with- 
out phone-company permission. The risk 
you take is mama slapping your hand 
with a request to go through the coupler. 
Manufacturers are lobbying for drastic 
rate reduction or elimination altogether. 

Installation. You can do-it-yourself or 
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How It Works 


The heart of an automatic telephone dialer 
is its built-in cartridge tape recorder. Like a 
computer memory, it stores dialing pulses and 
voice messages on magnetic tape. To call an- 
other telephone receiver, the phone company's 
48-volt DC supply in series with line is inter- 
rupted in the proper sequence corresponding 
to the called number. This positions the cen- 
tral office switcher to complete the circuit. 
Diagram at right shows system on line through 
coupler specified by phone company. 

Depending on the make, dialers can have the 
capacity to send up to eight alarm calls. A 
separate prerecorded track is made for each 
pulse and message sequence. The machine 
goes into action when fire or intrusion sensor 
switches are set off. Relays first put the line in 
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Stand-up cabinet model from Security Systems of 
America can be locked against tampering. It's one of 
the few models with built-in telephone coupler. 


have a professional job. Most manufac- 
turers distribute their systems through 
authorized installers. This costs any- 
where from $500 to $1,500 depending on 
dialer sophistication, number and kind 
of sensors. You can buy components 
separately from telephone-accessory out- 
lets. Dialers run from $100 to $200, 
sensors go from $5 to $50, each. You 
get all instructions. Connecting up a 
system is no more difficult than putting 
in your own TV antenna. But don’t for- 
get, whether you have a professional in- 
staller or put a system in yourself, be sure 
to notify your police and fire departments. 

Other uses. If a member of your fam- 
ily 1s an invalid or cardiac patient, pro- 
gram your dialer to call for medical 
assistance in case of trouble. The ailing 
person, home alone, can start the system 
off at the touch of a button to put the 
call through. This is the fastest way to 


live condition (dial tone). Next, the recorder 
is triggered into play to send dialing pulses 
followed by the voice message calling for 
emergency help. This sequence keeps repeat- 
ing until the phone at the receiving end is 
picked up. 

The system can be programed to make 
several different calls one right after the other. 
For example, in case of fire, it will first call the 
fire station, next notify police, then ring a 
neighbor and follow with a call to husband's 
place of business. Some designs are equipped 
with microphone and dialing unit so you can 
do your own programing. With others, the tape 
cartridge has to be sent to the factory or in- 
stallation center to change or update emer- 
gency signalling information. 


Intrusion alarm devices work on 
many different principles. One 
shown uses invisible infrared beam 
at window. Magnetic and foot-pad 
switches, foil, strain, and vibra- 
tion switches are common. Fire 
alarms use heat and smoke-detec- 
tor triggering. All connect to auto- 
matic telephone dialing equipment 
in your house to call police and 
fire department for instantaneous 
emergency help. 


get a doctor and ambulance on the scene. 

Does some of your business or factory 
work need 24-hour, seven-day-a-week 
watching? Program an automatic dialer 
to call repairmen and then let you know 
when that freezer or furnace tempera- 
ture fails. It's gcod for any critical pro- 
cess, especially at night and weekends. 

Want to go on vacation and are wor- 
ried about possible rainstorm flooding in 
your cellar when you're away? Just 
program the system to call an emergency 
crew when a water-level detector sets off 
the dialer. Of course, your peace of mind 
on that vacation will be assured by the 
fire and intrusion protection you're get- 
ting as well. 
Companies making automatic-dialing 
equipment: 

A.T.A. Control Systems, Inc., 980 W. 
84 St., Hialeah, Fla. 33014. 

A.T.T., 195 Broadway, NYC 10007. 


American Sentry Corp., 4419 Van Nuys 
Blud., Sherman Oaks, Calif. 91403. 

Automatic Electric Co., Northlake, Ill. 

Ballistics Control Corp., 39-50 Crescent 
St., Long Island City, N.Y. 11101. 

Continental Telephone Supply Co., 17 
W. 46 St., NYC 10036. 

Electro-Photo Products Co., 1600 Mil- 
waukee St., Delafield, Wis. 53018. 

Gulf Aerospace Corp., P.O. Box 1536, 
Houston, Tex. 77001. 

Harrington Signal Company, 406 7 St., 
Moline, Ill. 61265. 

Lincoln Security Service, 3000 E. Hen- 
nepin, Minneapolis, Minn. 55413. 

Prestodial, Inc., 265 W. 40 St., NYC. 

Record-O-Fone, 408 Concord Ave., 
Bronx, NYC 10454. 

Security Systems of America, 51 & 
A.V.R.R., Pittsburgh 15201. 

Selectron Products, Inc., 10401 Decatur 
Rd., Philadelphia 19154. 
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TAPE RECORDER & 
CONTROL CIRCUITS 
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Dipstick Oil- 


evel Indicato, 


No more hood-raising or oil-wiping with this electronic 
computer circuit that checks oil from the driver’s seat 


WY this computerized oil-level 
checker, you won’t have to say “no time, 
I’m in a hurry” when the attendant asks 
“check your oil, sir?” You already will 
have checked it by the push of a button 
before you started that trip. For those 
of you who are thinking “but my car al- 
ready has an oil indicator, what do I need 
another one for?" let us explain. 

The one on your dash (indicator light) 
keeps track of oil pressure. If pressure 
falls below proper level, the red light 
goes on. But, this doesn’t tell the whole 
story. You can be running with oil sup- 
ply below * add oil" mark on your dip 
stick and still show adequate pressure. 

You risk serious damage to your en- 
gine. That's why we have the dipstick to 
check crankcase oil level. True oil-level 
reading is possible only after an engine 
has stopped running for a considerable 
time. This gives the oil a chance to drain 
back into the pan. Therefore, the best 
time to check your oil is before you first 
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start your car in the morning. Our instru- 
ment is designed to give you this reading 
without dirtying your hands. You'll know 
where your oll stands before starting out 
on your day's driving. 

Operating principle. Since oil is a non- 
conductor of electricity, the ordinary 
electronic liquid-level detector, which de- 
pends on water conduction, cannot be 
used to show oil level. Instead, we use the 
thermistor as a sensing device. This is 
an electrical-resistance element whose 
ohmic value depends, inversely, on tem- 
perature. With current flowing through 
it, the thermistor's temperature goes up 
causing its resistance to go down. Im- 
mersed in oil, its temperature will not 
rise as high as when it is in air because 
oil acts as a huge heat sink keeping the 
thermistor cool. This keeps its resistance 
from dropping. By mounting the sensor 
at the add-oil point on the dipstick, we 
have a way of telling oil level by moni- 
toring this resistance change. Oil high— 


You Can Make 


resistance up. Oil low—resistance down. 
From this point, the electronic circuit 
with its computer logic takes over to in- 
dicate the oil level in the crankcase. 

How the system works. We've teamed 
up three up-to-date semiconductor com- 
puter circuits to tell you the crankcase 
oil level. Working to generate and pick 
up information from the thermistor is a 
timing circuit, voltage-sensitive switch, 
and a logic circuit. The timing electron- 
ics controls the current fed to the ther- 
mistor to assure that power is applied 
long enough to heat it up for correct tem- 
perature shift. Under this condition 
you get the appropriate resistance change 
corresponding to high or low oil. 

Connected across the thermistor’s ter- 
minals is an adjustable-voltage divider 
(R9 and R10). The correct voltage for 
triggering the voltage-sensitive switch 
which follows the divider is determined by 
a screwdriver adjustment of R10. 

The timer is an electronic switch that 
is designed to stay on for 25 seconds. 
Electronic engineers call it a monostable 
multivibrator. It uses two transistors, 
Q1 and Q2 that work like this: When the 
test button is pressed, the base of Q1 is 


Circuit components of oil-level computer include eight tran- 
sistors, two diodes. Thermistor sensor mounted on dipstick con- 
nects back to circuit on dash for green- or red-light readout. 


By G. J. WHALEN and R. F. GRAF 


pulsed with a positive voltage from the 
12-volt supply. 'This charges the time- 
constant components C2, C3, and R3 for 
25 seconds, the period needed to activate 
the thermistor R1. 

Transistor Q2, normally on, is turned 
off during this period. Its collector feeds 
voltage back to Q1 to maintain the 25- 
second switched condition. While the 
timing circuit is in operation, Q3, which 
normally stops the thermistor current, 
switches off to permit driving the sensing 
element for the required time—enough for 
a red- or green-light indication. 

The voltage-sensitive switch (Q4, Q5) 
detects voltage level of the divider out- 
put connected across the thermistor. If 
thermistor resistance is high (high oil 
level), output is passed on to Q7 ( green- 
light transistor switch). If resistance is 
low (low oil), Q8 is switched on (red- 
light transistor). These two transistors 
are acting as a logic circuit in conjunc- 
tion with timing-monitor transistor Q6. 
This is known as AND logic. Both Q6 
and Q7 on—green light. Q6 and Q8 on 
—red light. The two lights can never 
be on at the same time. The circuit logic 

Continued 
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is such that either green or red must be 
on, but never both together. 

Assembly. Build the unit on perfboard 
following the component layout shown. 
Fasten the lamps, switches, and terminal 
board to one half of a minibox. Attach 
the circuit board with four 1” screws us- 
ing 9$" spacers to maintain proper spac- 
ing and prevent shorts. 

Install the thermistor on your car’s dip- 
stick with the “bead” exactly at the “add- 
oil” mark. The thermistor support is a 
small piece of wood shaped slightly nar- 
rower than your dipstick and grooved to 
center the thermistor away from the dip- 
stick itself. Keep the bead about one- 
quarter inch away from the support. A 
word of caution: The thermistor is very 
delicate. Handle it carefully to avoid 
damaging it when installing it. 

Carefully solder two insulated wires to 
the thermistor leads. The thermistor and 
its support are held onto the dipstick by 
slipping heat-shrinkable tubing over them. 
Shrink tubing in place by putting the 
whole assembly in an oven preheated to 
about 200 degrees. Do not apply a solder- 
ing iron or other very high heat near the 
thermistor or it will be ruined. It may 
also be wise to reduce the width of the 
dipstick slightly along the length of the 
heat-shrinkable tubing to be sure that the 
width does not exceed the diameter of the 
dipstick hole. 
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Calibration. Follow the sche- 
matic diagram to connect 
thermistor and 12-volt battery 
supply to the input terminal 
strip on your completed oil- 
level checker. 

Next step, hook a DC volt- 
meter across the thermistor. 
Set it to 0- to 10-volt range. 
This is your calibrating instru- 
ment. With power switch S1 
off, let the checker sit for at 
least two minutes. This allows 
C2 and C3 to accumulate a 
charge to prevent false trigger- 
ing. Next, switch S1 on and 
depress the test switch S2—the 
green light should be on. Now, 


pa cst Abie dose WOU awe ce wo Observe voltmeter reading. 
Thermistor zzigk: cnc sensor in close-up view. Heat-shrinkable 
tubing and mounting block hold it in place at “‘add-oil” mark 
on dipstick. Make this part of installation with great care. 


It should decrease from an 
initial level of six volts down 
to two or three volts. This is 
thermistor warm-up cycle. Af- 
ter waiting two minutes for cool-off, push 
the test button again and adjust potenti- 
ometer R16 so that the green light goes 
out and red light switches on as voltage 
crosses the three-volt point on the meter. 
The red lamp stays on until the 25-sec- 
ond test cycle is over. 

This completes calibration and test for 
the thermistor in nonheat-sink condition 
(low oil). Last, test for heat-sink per- 
formance of the checker by holding the 
thermistor between your fingers or im- 
mersed in a glass of water. Upon pressing 
the test button, the green light will go on 
and stay on for the entire 25-second oil- 
level- checking cycle. 

Operation. Connect the checker's + 
and — terminals to your car's fused 12- 
volt line. Install thermistor wires from 
your dipstick to terminal strip points 'T 
and —. Put the dipstick into its slot in 
the usual way. You check for oil level 
by pressing the test button. If oil level 
is okay, the green will light up and stay 
lit. If oil level is low, indicators will 
first show green then switch to red. 

Remember, this instrument will only 
give correct oil-level indication when op- 
erated after your engine has been off for 
at least two hours. With this instrument 
within easy reach from behind your 
steering wheel, you'll have instant moni- 
toring of your oil supply. One less wor. 
ry to keep your car moving. Gs) 


TO TERMINAL STRIP — 
TU 


PARTS LIST 
QI, Q9, Q3—GE 2N3414 
NPN 


Q4, Q5—GE 2N5172 NPN 

Q6, Q7—GE D27C1 NPN 

QsS—GE D27DI 

DI, D2, D3—GE 1N5060 

RI1—Glass-probe thermis- 
tor. 1,000 ohms @ 25° 
C. Fenwal Electronics 
tvpe GB32M2 

H2 through R15 below. !$ 
watt, +10°} carbon re- 
sistors 

R2, R7—10,000 ohm 

R3, R5, R8—1,000 ohm 

R4—62,000 ohm 

R6—22,000 ohm 

R9, RI2, R14, R15—27,000 
ohm 

H10—47,000 ohm 

R11—658 ohm 

R13—58,000 ohm 

R 16—5,000-0hm potenti- 
ometer Mallory, MTC- 


CI—!I mid, 200-volt ca- 
pacitor 


C2. C3—200 mfd.. 12 
WVDC electrolytic ca- 
pacttor 

IT, 12—12-volt indicator 
lights, — green-34T5229, 
red-34T5227, Lafayette 
Radio 


SI—SPST submiature tog- 
gle swiich 
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TO GREEN LIGHT 
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S2—Pushbutton switch, 
normallv open 

Terminal Strip—-3 lug 
Cinch-Jones ivpe 3-140 

Heat-shrinkable tubing, 6" 
length 


GREEN 
LIGHT, 


Housing—514" c 3" x 215" 12 
minibox 5 Ay) 
19 12-VOLT “its 
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In deep woods, the inverted-hull roof knifes through special off-highway tires perform well on primitive 
hanging branches far better than boxy campers; the roads, in deep beach sand, and in soft, heavy snow. 


A BOAT TOPS OFF 


Boat isn't carried on the roof—it is 
the roof of this travel cabin, shown here 
set up for overnighting. Two rear seat 
backs fold down to create double bed 
Front seat is reversed for more room 
slotted serving bar bridges icebox and 
dash, passing through steering wheel, 
as shown in detail at right 


WOOD BLOCK SET 
INTO BOAT RAIL When boat is in use. — FLEXIBLE cas ea 
canvas Cover fits Over — sNAP.IN SLATS — | 
three bowed slats or -1a 
rods tied into length 
FIBERGLASS =f or | of cord. Snaps secure 
| AA 1 | hem around opening 


Boat is anchored by eight bolts 
passed through blocks cemented 
in rail, then on through wagon roof. 


: ————— zu 


SCREW EYE. FARE ANO AFT 
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|12" PLYWOOD, SLOTTED 
TO PASS THROUGH WHEEL 


SEAT BELT 


Reversible front seat replaces original seats. Its 
plywood seat panel is anchored by four heavy- 
duty bronze luggage clips screwed to specially- 
nstalled base so as to project into holes cut in 
the panel as shown. Driver's seat is held in place 
same way, though it's not reversible. Area under 
seats provides storage for long items such as 
boat seats and roof ribs; driver's end of platform 
's open for access without seat removal. Seats 
are no longer adjustable for leg room, so plat- 
form is located for convenience of person doing 
most driving. Original seat belts are kept. 


Camper conversion of GMC Suburban includes re- space for dining and sleeping. With doors open, 
versible front seat that permits use of full floor- 


MY C AM FS E- EF By ROBERT CHAPELLIER 
| | as told to DANA RASMUSSEN 


there's access to all interior facilities for picnics. 


The hull caps a hole in the roof 
of this wagon for head room, 
then unbolts for use at the lake 


f enjoy camping. I prefer taking my 
camping pleasure at such sites as moun- 
taintops and seashores, as far from the 
established campsite circuit as I can get. 
So, I own a camper. 

I also need an automobile that can be 
legally driven on parkways. In New 
York’s Manhattan where I live, owning 
one car is a chore, and having two is out 
of the question. Obviously, the solution 
was a vehicle that’s as at home on Fifth 
Avenue as on an abandoned logging trail. 

Since some of the finest camping spots 
are beyond the reach of the average car, 
I consider four-wheel drive a must. Final- 
ly, I wanted a boat for fishing and fun— 
without the nuisance of trailering. 

My solution was to buy a four-wheel- 
drive station wagon, cut out the top, and 
mount a boat upside down over the open- 
ing. This setup gives me a cozy camper 
with plenty of head room and doubles as 

Continued 
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Author towers six feet, but can stand without duck- 
ing. Note special flotation-filled supports for boat 
seat (removed, here). Coaming around roof opening 
forms storage ledge; canvas bunk is rolled at left. 


FOR TRAVEL 


Arranged for traveling (top) camper seats six in com- 
fort. At night (center) double bed at rear and can- 
vas stretcher across roof opening provide sleeping 
for three. As day camper (bottom) dinette seats 
four, plus additional lounge beside front galley. 
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an attractive business and personal car. 

The basic vehicle is a 1968 GMC Sub- 
urban with 327-cu.-in. V-8 engine and 
standard four-on-the-floor transmission 
with two-speed transfer case. I had one 
leaf removed from each spring and two 
softer ones installed for a smoother ride. 
I also installed new wheels to take Fire- 
stone eight-ply 9.50-16.5 Transport Wide 
Oval Delivery tires. 

The boat is an eight-foot Skimmar 
fiberglass dinghy, specially built to suit 
my needs. The flotation normally built 
in under the thwarts (seats) was omitted. 
Instead, flotation chambers were built into 
the sides, and double as supports for re- 
movable thwarts. This gives unrestricted | 
head room when the boat is in place. 
When the boat is removed, the car-top 
opening is covered with a canvas top fitted 
over snap-in bows (I use telescoping fiber- 
glass rods made for tent supports). 

Joining boat and wagon. My major task 
was wedding the boat to the wagon top. 
Working with a hardboard template of 
the rim, I shaped a series of blocks that 
were fitted to the top as a base for the 
boat. These blocks support the rail of the 
boat from the bow to the quarters. For a 
transom support, I laid a piece of one-by- 
two stock across the roof on the crown and 
taped on cardboard strips at one-inch in- 
tervals to conform to the shape of the roof. 
This gave me the shape to which the sup- 
port block had to be cut. 

In fitting blocks and transom base, I 
was careful to keep everything level. With 
all in place, I capped the assembly with 
strips of 34" plywood cut to match the 
boat rail. I then fitted the boat, sanding 
the cap to remove any high spots. I fiber- 
glassed over the wood, fairing the glass 
into the wood to make a smooth flow of 
lines. I refitted the boat, again sanding 
down high spots. Then I was ready to cut 
the opening in the wagon top. 

First, I removed the headliner from the 
area to be cut. I used a saber saw to cut 
an opening 80” by 36”. Lengthwise, this 
cut fits between front and rear frame mem- 
bers in the roof. The roof area left inside 
the space covered by the boat provides a 
convenient storage ledge. The cut edges 
of the roof were finished with plywood 
coamings which double as rails to keep 
items on the ledge when the camper is 
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How to Put 
Holes of Any Shape 
into Metal 


By WALTER E. BURTON 


M... a neat, T-shaped hole through a steel 
block? Don't give up just because you can't drill such a 
hole. It's easier than you think. You make the hole by 
other means, then install it. The holes can be of almost 
any cross-sectional shape—square, rectangular, triangular, 
semiround, thin-slot, T-shape, H-shape, E-shape, multi- 
square. You can put them in steel, brass, wood, plastic. 

The holes are longitudinal slots, or grooves, of desired 
cross section, in round plugs that are installed in round 
holes in the workpiece. You drill or bore round openings 
with conventional equipment and then fill them with plugs. 
Slotting the plugs is the main problem. 

Although it is possible to cut suitable longitudinal slots 
and grooves by hand, those in plugs of steel and similar 
machinable materials are made more easily and accurately 
with a milling machine or milling attachment on a lathe. 
In wood, the job can be done by milling; or with a circular 
saw or router. 

The inserted plug may be in one or more parts—often 
depending on how accurate the opening must be. For ex- 
ample, in making a simple, square hole through a steel bar, 
you can cut in the plug surface a slot that is essentially 
square—like a keyway on a shaft. When the plug is m- 
stalled in its hole, the resulting hole will not be square. 
Three of its sides will be flat, and the fourth will be curved 
to match the radius of the plug hole. 
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TWO-PART INSERTS 


e e = 


First, you mill a slot in a steel 


rod. In this case, slot measures 
Via” by Y," in Yi," steel rad. 


= 


Second, you drill a hole in steel 
bar to suit the diameter of the 
rod that you happen to be using. 


ee as aim e 


Third, you drive milled insert into | 
bar. Fill in nonrounded area as | 
in the drawings at top of page. 
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Installing prefinished paneling lengthwise of room on 
slanted ceilings reduced waste to nothing. Only nine 


Shortened stairway plus ladder 
from a landing now provides safe 
access to the new upper room 


By HARRY WICKS 


Remodeling your attic is a fine way to 
add extra living space to your home. But 
this sort of work always presents special 
problems, and my case was no exception. 
If we wanted to use that space as a bed- 
room, it was clear that we must: 

e Put in a new stairway. The existing 
one was too steep for safety. 

€ Install an independently operated 
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four-by-eight sheets were needed. With grooves run- 
ning crosswise, 13 panels would have been needed. 


| 


heating system. The existing heating sys- 
tem already was operating at capacity. 

By solving these problems, we added 
250 square feet of useful space to our home 
for less than $900. My solutions may help 
you, too. 

The stairs. Conventional stairs in the 
space available would have yielded a too- 
steep riser-to-tread ratio. But two hall 
doors flanking the foot of the stairway 
ruled out extending the run. The doors 
also meant that windings, if used, would 
have to be placed at the top, an unsafe 
location. 

By using a stairway landing/ladder 
combination I wound up with a safe and 
workable unit that fits into the available 
space. Stairs take care of about two-thirds 
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Prismalite divider on landing hides ladder, 
allows light to pass through, and lifts off 
(upper ends of frame rise into deep notches) 
for moving items up or down the stairs. It's a 
product of Panel-board Mfg. Co., 222 Pacific 
St, Newark, N.J. Cost is about $14. 


|! PROBLEM ATTIC 


i: Ed b : 


adiant heat panels from 3M installed in the 
Bling solved the problem of supplementary 
eat. Snap-in trim snips (right) finish off 
stallation of the panels. Photo of a sample 
zove shows the heating element sandwiched 
=tween the nonmetallic layers. 
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You Can 
Do a handsome job of 


mounting prints with two new 
products and this cutting jig 


By R. J. DE CRISTOFORO 


Shor of spending a lot of money for 
professional equipment, I’ve run the gamut 
of photo-mounting techniques—with my 
share of failures. Mounted pictures lifted, 
mats curled, and frame openings came 
out with crooked lines, or were even out 
of square. But two products—the Dexter 
mat cutter and 3M's spray-mounting 
adhesive—along with my simple jig got 
rid of my problems, and can help you add 
the pro touch to your own work. 
Mat-mounted prints are so attractive 
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Mat Your Pictures 


that you can hang them as is; but if you 
prefer to add wood frames and glass, the 
matting process remains the same. 

The adhesive. I experimented with 3M’s 
Scotch-brand adhesive, and it worked so 
well that I've stuck with it. The spray is ` 
uniform, and I’ve never had any trouble 
with nozzle clogging, as long as I remem- 
ber to spray briefly with the can upside 
down after each use. 

One coat is all you need. It quickly 
becomes tacky, but you can still make 
some adjustments before you press your 
work together. You spray only one sur- 
face; I found I could spray either the 
print back or the mat with equally good 
results. One can goes a long way, and 
sells for less than $3. 

The cutter. The Dexter cutter has been 
around a while, but few amateurs know 
about it. It’s nicely designed for a com- 
fortable hand fit, and a lock knob lets you 
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it as shown in the drawing at right. 
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You can adjust the Dexter mat-cutter’s blade angle 
and projection to suit job. After pencil-marking 
frame opening (34" smaller than picture area), force 
blade through mat and bring fence against cutter. 


2 E m MEI i : C- ae E a ve ET $i. : 


Measure to fence from another point on the line to 
be sure your cut will be straight. You can also 
index both fence and sides of the base, and use 
these guide marks, but simpler way works fine. 


ipsun 


Cut through to end of marked line. If you're making 
duplicate frames, lock the fence with the knurled 
nuts to hold position. For single frame, hand pres- 
sure on the fence will keep it firmly in place. 
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secure the razor-sharp blade at almost any 
angle and depth you need. I bought mine 
at an art-supply store for under $6, in- 
cluding five extra blades. 

The cutting jig. Those familiar with the 
Dexter cutter know that it's a bit difficult 
to cut a straight line with it, especially 
when you're following a hand-hel 
straightedge. A simple jig that you 
make quickly with a table saw and a dril 
press will let you get full service from th 
cutter. 

As a base, 34" plywood, or something 
similar, will do nicely. 

Cut both the fence and the clamp bloc 
to size and bore the 114” holes into th 
fence. Drill and counterbore to recess th 
heads of the carriage bolts in the clam 
block. Then, after setting the rip fence on 
the table saw, lower the clamp block over| 
the turning blade to cut the slot—at least 
1,” wide—between the holes. Make tw 
crosscuts to remove the center section. 
This slot, with the carriage bolts, provides 
the grip action that secures the dowels. 
Glue these in place in the fence, using a 
square for accurate positioning. A finish- 
ing nail through the fence into each dowel 
Is a good idea. 

Cover the underside of the clamp bar 
and the top of the base with heavy-weight 
illustration board, using the 3M adhesive 
or any regular glue. All that remains is to 
attach the hinges. Just be sure to set the 
clamp block parallel to the front edge of 
the base. 


Mark the picture location on the backing and spray 
the adhesive on this area and on the bonding side 
of the mat frame. When glue is tacky, set picture 
in place, press it down with a clean, soft cloth. 


Tripod Rack E 
Keeps Fish k 
Rods Handy 

By JACKSON HAND 


Tos. fishing rods, longer, slim- 
mer, more delicate, require careful 
storage if you want to avoid broken 
tips and mangled guides. Here's a 
nail-together rack, made of ply- 
wood scraps and one-by-four, that’s 
worth building for many reasons. 
It is freestanding, and its tripod 
design makes it surefooted on docks 
and beaches. Its slant-back shape 
lets rods swing, so reels and guides 
face inward. And it’s light enough 
to haul around if you wish. 

The drawing and pictures give 
you the idea behind the simple con- 
struction. The dimensions aren’t 
critical, as long as you make the 
rack long enough to support fly 
rods, spinning rigs, or whatever 
gear you use. Use exterior-grade 
plywood for the triangles. Rot- 
resistant wood, such as cedar, is 
fine for the uprights, although pine 
treated with preservatives will give 
you many years of service. 
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Slant-back shape lets poles rest with reels and guides point- 
ing in for protection, and tripod stance makes rack stable. 
Window-screen turnbuttons (below) hold the poles in place. 
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CARPORT CLOSET fo 


By DON SHINER 
Outdoor Photographers League 


arage-less homes are at a disadvan- 

tage. A carport offers adequate shel- 
ter for the family car, but is so exposed to 
view that it permits no storage of bulky 
yard equipment that needs to be brought 
in out of the rain. If you drag such items 
under the carport roof, they not only cre- 
ate an ugly clutter but will soon take over 
the slab, making it hazardous to put the 
car away. 

I’m no carpenter, yet I added this closet 
to my carport in one weekend, at a cost 
of under $30. It’s only three feet deep and 
six aeross, yet it has gobbled up all of the 
equipment that used to force my car out 
of its home. 

The first step in planning such a closet 
is to gather all items you'll want it to 
store, so you can figure out the minimum 
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slab for lead inserts, using masonry drill, 
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Drill 


after laying out sill and drilling through two-by- 


fours to spot holes. Note 144"-thick aluminum shims. 
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dimension that will enclose them all. Then 
Increase these measurements by one- 
fourth to take care of future needs. 

Mark off these dimensions on the car- 
port floor in an area where an enclosure 
will not interfere with parking or restrict 
access to the house. 

Cut two-by-four pieces to outline this 
floor area, as shown below. This should 
be treated with preservative and installed 
on top of aluminum shims to ward off rot 
and termites. A masonry bit of a diameter 
slightly less than that of the lead anchors 
you'll use makes fast work of concrete 
drilling. 

Once the framing is complete, nail 
on an exterior siding that will blend 
with what's on the house. The door is 
easily made of the same material—in my 
case, three one-by-12 cedar boards tied 
together with braces across the back and 
fitted with wrought-iron hinges and latch. 


Screw sill to slab to define closet perimeter, leav- 
ing 3' gap for doorway. Shims under sill keep wood 
from contact with damp floor, prevent rot. 
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Tucked neatly at far corner of carport, this storage ment no longer must be wrestled down basement 
closet ends driveway clutter and trims only three steps, it won't be left out to rust and rot. Closet will 
feet off original length of shelter. Since yard equip- hold mower, garden tools, portable charcoal grill. 


Nail studs between sill and overhead rafters, check- Enclose closet with 6"-wide cedar siding or any 
ing with plumb bob and level. Pitch of roof requires weathertight panel. Cross bracing adds rigidity and 
studs of varying lengths along front and back walls. provides for midpoint nailing, as shown above. 


JUNE 1969 | 131 


PERSONAL-USE REPORT: 


You can do 
all kinds of good 
things with 


Bulova’s 
Roto-Vise 
System 


By R. J. De CRISTOFORO 


W... all been exposed to rotatable vises 
before but I’ve never seen one so bulked with 
accessories that the idea becomes a concept. 
The Bulova Roto-Vise is literallyavise system, 
rather than just a new tool design. 

The dozens of units and parts available for 
use with (or even without) the vise itself are 
called accessories but | prefer to think of 
‘many of them as alternate units. Since inter- 
changeability.is'the key to the idea's suc- 

cess, it's possible to customize a very spe- 
cial setup for yourself by selecting only those 
parts you need. 

This differs from the usual procedure 
where you buy a basic tool and then add ac- 
cessories. Here, if you wish, you may create 
what you need right off and save money do- 
ing it. Combination assemblies have a price 
that.ís lower than the total cost of the same 
units. purchased separately. This is due, in 
part, to the fact that freedom of selection 
often eliminates duplication of parts. 

So, if you are interested, send for the Roto- 
Vise catalogue. In it you'll find sketched 
dozens and dozens of combinations of the 
various components and from this you can 


The Roto-Vise consists of the hi-base plus the standart 
vise head and your choice of steel or nylon jaws. ! 
rotates 360 degrees, tilts 90 degrees. Any of the othe 
components in the system with a 5/5" shaft can be usec 
in the base in place of the vise head ($17.95). 


judge what will be most useful to you now. 
The address: Bulova Watch Company, Inc., 
Bulova Park, Flushing, N.Y. 11370. 

Don't think of this as a substitute for a 
conventional bench vise. It’s not made for 
rough-and-tough heavy-duty applications that 
require hammering, bending, and similar 
physical stressing of the part being held. 
Wrought-iron workers and plumbers certainly 
won't select this tool as their main gripping 
device. But craftsmen in general, model 
builders, hobbyists, electronics fans, tech- 
nicians, designers, and even machinists, 
should be impressed by the possibilities. 

R. J. Junior, who does quite a bit of model 
work and is a budding electronics fan, made 
an apt comment after he had used the vise 
and some components for a while. He said 
he no longer had to wish that his wrist was a 
universal joint. The flexibility of the Roto- 
Vise system made his own limited wrist action 
less restrictive. Those, really, were not his 
exact words, but that is what he meant—and 
it is so. 

The head of the system works on the prin- 
ciple of the universal joint. It can be rotated 

Continued 


he three bases are shown from right to left: hi-base, lo-base with a straight front for 
flush mounting on a work surface, and panhead which can be used in any of the up- 
sand-down supports. All will accept any vise head or component with a 5a” shaft. 
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The two vise-head designs 
are the regular Roto-Vise 
| setup on the hi-base and 
at near left, the lo-base with 
a horizontal head. You can 
order either of these heads 
in combination with any 
base or other component of 
the versatile tool system. 


The up-and-down positioner con- 
sists of an 18" steel tube fitted 
| with one of the three securing de- 
vices shown here. One at the top is 
for flush-mounting against the edge 
of a workbench. Center one is a 
clamp for securing anywhere. Flush 
base at the bottom is for mounting 
4 on any horizontal or vertical surface. 


The handy bench clamp, to which 
you screw-attach the base, lets you 
move the vise or other components 
from one work area to another. If 
you want portability without the 
clamp, secure to hardwood plate. 


Electronics workers can order circuit-board holder with the vise 


|: gu 


A circuit-board holder can be ordered as an 
accessory or in combination with any base. 
You'll find it handy as a clamp for this type of 
work. Grips any shape board to 5/32" thick. 


Nice feature of the circuit-board holder is the one 
spring-loaded jaw. It lets you slip boards in or out 
without changing the setup. This is very convenient 
for testing, and for assembly-line work. 


A flush base on the up-and-down positioner permits 
attachment to a vertical surface (as shown above) 
as well as to any horizontal work surface. You 
must have the panhead if you wish to use either of 
the vise-head designs with the vertical positioners. 
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With the panhead, the circuit-board holder can be used 
on any of the up-and-down positioners. Action of the 
holder, plus flexibility of the head, lets you position the 
work for best light and the most comfortable position. 


360 degrees and tilted up to 90 degrees, 
and it can be locked securely at any point | 
through the movement range. Thus you 
can situate the work so that you can main- 
tain a comfortable and efficient work po- 
sition. In one work session, I was able to 
lessen fatigue by occasionally shifting the 
work from a horizontal to a vertical posi- 
tion or vice versa. That meant I could 
choose to sit or stand. 

It doesn't really take much design to 
concoct something that will grip. But it 
takes ingenuity to do it in a fashion that 
provides convenience and leads to extra 
efficiency for the operator. I think the 
Bulova people have done it with the 
Roto-Vise. 


A surface plate will take either the hi- or lo-base. 
Here, it’s set up with one of the three styles of ''go- 
between'' faceplates. Plates can be used to secure 
odd-shaped work for fabrication or layout. The 
author found one of these plates very handy. 


Shop Talk 


By ROBERT P. STEVENSON 


How to anneal metal in the flame of an oil burner 


If a gun-type oil burner heats your home, you have a good source of 
heat for annealing metal. That tip comes from Charles Haberman, of 
Yonkers, N. Y. He writes: “Parts can be suspended by heavy iron 
wire from angle iron placed across the top row of fire bricks or the top 
of the retort in the firepot. Large articles can be placed in the bottom 
of the firepot. The intense heat of the flame and the gradual cooling 
will anneal almost any hard steel. A piece of automobile leaf spring 
can be readily drilled or sawed after being left in the furnace for sev- 
eral cycles of heating and cooling.” For safety, remember to throw 
the main switch controlling the burner before opening the firebox door. 


Pointers about products for painting and.wood finishing 

Next time you visit a paint, hardware, or building-supply center, 
seek out Deft’s display of Simple Systems for Same-Day Wood 
Staining and Finishing. Folders explain how to achieve four different 
wood finishes. Products needed are displayed for your choice... 
Convinced that the usual paint color swatches are too small, Sherwin- 
Williams offers a selection of 90 giant-size color samples that you can 
carry home from the store to see how the color will look on your wall 
or woodwork. Look for the company’s Color Boutique display .. . 
Haeuser Shellac Co., 99 Park Ave., NYC 10016, offers a helpful free 
folder How to Make Your Paints Last Longer, Look Better, Cost Less 
... For my money, pad painters are a fine innovation in applying 
paint. EZ Paintr Corp., 4051 S. Iowa Ave., Milwaukee, Wis. 53207, 
recently sent me its new Paint-‘n’-Trim brush. See the photo. An 
improved version of a well-proven tool, this has small wheel guides 
on either side for accurate trim painting . . . Cans of Savogran's 
Strypeeze semi-paste paint remover carry the label “Improved.” The 
company tells me the new formula cuts off old paint much faster. 


One bubble shows either level on true plumb line 


Mounted in a right-angle plastic holder, one bubble vial in this 
Household Level enables you to level a table or plumb a mirror or 
picture so it hangs straight. 'To accomplish the latter, you place the 
vertical edge of the gadget against the side of the mirror as shown in 
the photo and shift the mirror until the bubble centers in the vial. 
The maker claims lots of other uses for it, too. It costs 60 cents from 
R. M. Haygeman Co., Box 2083, Green Bay, Wis. 54306. 


Live in a mobile home? New booklet gives care tips 

The new Owners Guide to Mobile Home Maintenance highlights 
three areas—interior upkeep, exterior upkeep, and insurance informa- 
tion. For a copy of the 48-page book, send $1 to Publications Div., 
Dept. PRJ, Mobile Homes Mfgr. Assn., 20 N. Wacker, Chicago 60606. 


Going camping? New propane-refillers guide may be helpful 
Names and addresses of 3,000 propane distributors in the U. S. and 

Canada who refill camper-size cylinders are listed in a booklet for 25 

cents from Primus-Sievert, 47 Larkin St., Stamford, Conn. 06906. 
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Give Your Garden 


winch rides linkage between tilt-control handle and 


By ELDRED V. ADAMS 


A. easy-to-assemble fork lift adds a lot 
of muscle to any yard trac, letting you 
hoist, load, and stack bulky items that 
would otherwise be backbreakers. 

Two handles, within easy reach at the 
top of the hood, control the rig's dual 
action. One pivots the entire frame to 
tilt the forks down (for picking up a 
load) or up (for carrying it). 'The other 
is the handle on an inexpensive winch, 
for winding in a cable that passes over 
two pulleys and ties into a fork plate. 
Skate wheels guide this plate up a chan- 
neled frame. 

When the tractor is needed for other 
uses, the lift is easily detached by re- 
moval of three to five bolts (depending 
on whether you detach the bottom brack- 
ets or just pull the pivot bolts). Only the 
tilt-control plate and handle remain on 
the tractor. 

Besides the two pulleys and four skate 
wheels, you'll need 1" and 11^" flat steel, 
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Heavy loads lift high on this detachable rig. Hand 


lift frame (right). With handle in this position, forks 
slant down to slide under load or pallet, then tilt up. 


246" thick; 1" and 114” angle; 2" channel; 
and 51e" steel (or aluminum) plate. You 
can cut the stock with hand tools; if you 
don't own welding equipment, just take 
the pieces to a local shop for assembly. 

Start with the frame. Place the two 
channel uprights on the floor and posi- 
tion the three crossbars. The top one can 
be solid, or a hollow square formed by 
welding two 1” angles together. After 
checking that the crossbars are at right 
angles and channels are parallel, clamp 
the assembly for welding. After welding, 
check parallel again—it's essential to 
proper function of the lift plate. 

Two angle brackets must be welded to 
the bottom bar to provide a pivoting at- 
tachment to the tractor. The spacing of 
these depends on your tractor. For the 
Ward's 10-hp. Squire shown, they're 11" 
apart. Bolt a pulley at the center of the 
top bar and drill for another, below it, on 
the middle bar. 

The wheel brackets are bolted to the 
lift plate as shown. I chose 546” alumi- 
num for the plate because it won't rust 
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PERSONAL-USE REPORT: 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


Bitinoucn designed expressly for auto mechan- 
ics, a new series of silicon-carbide tipped rotary 
brushes should find many other uses. For ex- 
ample, I used one to clean up door sills and other 
irregular shapes on a car before painting. A 
sanding disk couldn’t have reached those spots. 
I’ve also used one to recondition a one-lung lawn- 
mower engine. 

The brushes have globs of silicon carbide at 
the tips of nylon bristles. They’re designed for 
use in drills. 

How will auto mechanics use them? When- 
ever engine or compressor-piston rings, wheel- 
brake piston cups, or hydraulic-jack rams are re- 
placed in cylinder bores it is important to break 
the cylinder-wall glaze and clean up the surface 
to permit proper seating of new parts. Unless 
this is done in an automobile engine, new rings 
may require thousands of miles to wear in, or may 
never seat properly. In wheel-brake cylinders, 
failure to clean the bore may let hydraulic fluid 
leak and ruin new linings. 

Various methods have been used to resurface 
cylinder bores, ranging from hand-rubbing with 
abrasive cloth to motor-driven hones. Now, the 
new brushes promise better results and an im- 
proved wall pattern. The brush sizes start at 1⁄4- 
inch diameter for small brake cylinders and go 
up through all common sizes to 1715 inches for 
large-bore cylinders. 

In use, the brush is driven at a speed of 350 
to 800 r.p.m. and stroked in and out of the cylin- 
der to generate the correct crosshatch pattern. 
Oil or honing compound is used as a lubricant. 

Typical retail cost for brake brush $2 to $4, 
engine $10.50. Maker: Brush Research Mfg. Co., 
4353 E. Floral Dr., Los Angeles, Calif. 90022. 
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Small air-cooled engines often need new 
rings because poor storage has caused 
corrosion damage. The brush and oil 
quickly cleaned up the rusted bore above. 


Wheel-brake cylinders can be cleaned in 
place but it pays to remove master cylin- 
der for inspection. Cleaning showed up 
deep pits in this one, making it unsafe. 


PERSONAL-USE REPORT: 


This Sander Cuts the Dust, Too 


By R. J. De CRISTOFORO 


here dust is a problem, Black & 
! Decker's Model U-140 pad sander 
is a good answer. This $22.95 finishing 
sander develops ‘ic hp. and orbits 25 
square inches of sanding pad at around 
4,000 r.p.m. 
You can keep things clean by buying an 
accessory kit and hooking up the tool to 


Built-in front handle gives firm control of sander 
when you need it. Thumb-operated on/off switch is 
on the top of main handle as you can see here. A 
speed of 4,000 r.p.m. is good for fine finishing jobs. 


— if 


Kit for dustless operation costs 
$8.95, is easy to hook up and re- 
move. It includes skirt that covers 
sanding pad to collect the sawdust. 


a shop vacuum cleaner—or possibly a 
home-type vacuum. 

Although the tool is designed so you can 
grip it firmly with both hands when neces- 
sary, nothing projects beyond the pad ex- 
cept at the rear. Thus flush sanding is 
possible on three sides. 

The pad takes 3bg-inch-by-nine-inch 
abrasive sheets—you can get three pieces 
from each standard sheet. 


TAE. 


You can work up against vertical surface on three 
sides of sander. Mechanism for holding abrasive 
sheets is good—an important factor since pad sand- 
ers do their best work when paper is held snugly. 
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To mount oilstone on faceplate, 
scrape the plate clean with a knife 
and scrub stone using lacquer 
thinner. Let stone dry, cement it 
to plate with epoxy, wiring togeth- 
er to squeeze out excess cement. 


A revolving oilstone coated with 
grease puts you in the business 
of honing home and shop tools 


By JOHN BURROUGHS 


- my trick of power-whetting and 
you ll wonder where you ever found the 
patience to sharpen edged tools by hand. 
Using an easily rigged power-driven oil- 
stone and a can of grease you can ma- 
chine-whet chisels, gouges, plane irons, 
drawknives, woodturning tools or metal- 
lathe bits, kitchen knives, hunting knives, 
and other cutting tools. In a very short 
time, you get razor-sharp edges. 

The setup: a round, fine-grit vitrified 
silicon-carbide sharpening stone 3” to 4” 
in diameter mounted on an arbor turning 
at 800 to 1,000 r.p.m. You can use any 
power tool with a step-pulley-and-belt- 
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driven spindle that will operate at the re- 
quired slow speed. 

To mount an oilstone on a belt-driven 
bench grinder or polishing head, for ex- 
ample, make up a small faceplate to screw 
on the end of the tool arbor and cement 
a 3"-diameter round stone to this plate 
with filled epoxy cement (available from 
Sears). If you have a wood lathe, epoxy- 
cement a 4"-diameter stone to a regular 4"- 
diameter lathe faceplate. If you have a 
metal lathe, glue pads of inner-tube rub- 
ber to a round stone's edge to permit grip- 
ping it lightly in the universal chuck on 
your lathe. 

'The outboard face of the stone must run 
reasonably true. No guard will be needed 
at the moderate speed used. Since the 
stone won't throw sparks or swarf, you 
won't need to wear protective glasses. An 
oilstone on an 800-1,000-r.p.m. spindle 
whets rather than grinds: a tool that needs 
grinding should be ground to a suitable 
bevel on a grinding wheel before it’s 
power-whetted. 


Power-Whet Cutting Edges 


Smear the face of your mounted stone 
liberally with light cup grease or Vase- 
line before using it, and wipe off excess 
grease with a rag. The grease will serve 
two purposes: 

e It will hold metal cuttings and stone 
swarf in suspension, preventing the stone 
from clogging and glazing. 

€ It will limit the cutting. Only the tips 
of grease-loaded abrasive grains cut. They 
cut one-fourth as deep as grit of the same 
size used dry. A greased power oilstone 
therefore whets a very smooth bevel and 
sharpens a cutting tool to an extremely 
fine edge without appreciably heating 
the steel. 

You'll acquire the knack of power-whet- 
ting with a little practice. Hold the blade 
you're sharpening against the revolving 
stone with about the same pressure you’d 
use when writing with a pencil, and keep 
the tool moving, working it back and forth 
across the stone. You'll be able to judge 
the stone’s cutting action from its “bite.” 
It will whet faster near the periphery than 
at the center. 

The first step when power-sharpening 
a blade is to whet the bevel until you can 
feel an even wire edge along its length. 
Next, stop the oilstone and hand-whet the 


You can turn the oilstone 


in various shop tools 


tool a few strokes to remove this wire edge. 
Then power-whet the bevel once again 
very lightly—just enough to smooth the 
raggedness left by breaking off the wire 
edge but not enough to form a second wire 
edge. Your tool will then be as sharp as 
you'd get it with patient hand-oilstoning. 
For extra sharpness, hone it lightly by 
hand with a hard Arkansas stone. 

Clean dirt-filled grease from your 
mounted oilstone after each use with a rag 
dipped in lacquer thinner. When the stone 
begins to wear concave, dress it true with 
another sharpening stone having coarser 
grit. You'll find that the coarse stone will 
quickly cut the fine one flat. 


Honing edge lightly with a small hard Arkansas 
stone as the final step (above) after power-whetting 
will give you a cutting blade that is scalpel-sharp. 


A bench grinder or polishing head with a step-pulley ideal for power-whetting. For the first, screw a face- 


plate on threads—a nut brazed to a sheet-metal 
disk. Glue rubber pads on stone for metal lathe. 
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drive, wood lathe (center), or metal lathe are tools 
you can use to turn oilstone at about 900 r.p.m., 
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"The trouble must be somewhere | , "m 
else," Gus said. “Kill the a 
ignition and we'll have a look.” 


By MARTIN BUNN 


orry boss, but your puffing could stir 
up air currents." 

Gus Wilson scowled at Stan Hicks, his 
assistant, and dropped his favorite pipe 
into a tool drawer. 

“I guess that means me too," said the 
portly man standing next to Gus. He 
ground out his cigar in an ashtray. 

* Afraid so, Mr. Osborn," nodded Stan. 
“The service bulletin says that the test 
should be performed in a draft-free room. 
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Gus Gets Stan Out of 


Since it's a new technique, I want to fol- 
low directions to the letter." 

Gus fought to keep from smiling. “New 
technique!” he mumbled to himself. “I 
did the same thing to track down wind 
whistles years before you were born, Mr. 
Hicks—without any hocus-pocus. But I 
agreed—the week is yours.” 

Stan scampered around the Model Gar- 
age closing windows and doors. Then he 
turned off the three wall fans. ‘“That’ll 
kill any air circulation,” he said. 

“TIl vouch for that,” said Gus. He pulled 


Gus had given Stan one week 

to try the “modern” approach to 
car repair—but with two days 

to go, a little trouble arose 


a handkerchief from his back pocket and 
began mopping his forehead. 

Stan circled the '67 Buick four-door 
hardtop, parked in the center of the shop 
floor, slowly. Then he reached inside and 
flipped on the car’s heater blower. “Now 
we can begin,” he said. 

“How is this test going to stop that in- 
fernal whistling I hear?" asked Osborn. 
"I can't see any connection between a 
closed garage and doing 60 on a highway." 

“It will tell me where the leak is," re- 
plied Stan. He glanced sideways at Gus 


and added: "Accurate diagnosis should 
always be the first step in solving a service 
problem." 

Osborn nodded, then turned towards 
Gus just in time to catch a sly wink that 
Stan couldn't see. 

“The car's windows and doors are shut 
tight,” Stan explained, “so the heater 
blower is forcing air into a closed box—it’s 
acting like a low-pressure air compressor. 
The only way any air can leak out of the 
body is to pass through the same open- 
ings that let wind leak inside when you 
drive fast.” 

Stan took an aerosol spray can from 
a shelf. “TIl use this stuff to show up the 
air leaks,” he said. “It’s spray-on talcum 
powder.” 

Working carefully, Stan sprayed a fine 
cloud of powder around the window seals, 
forming a thin white layer on the rubber. 

“I found the leak," Stan exploded. “It’s 
along the front edge of the right-rear win- 
dow. Come look.” 

Gus and Osborn examined the seal and 
saw that at one point an emerging air leak 
was rapidly blowing the fine white dust 
away from the rubber surface. 

“The next step is a fast repair job on 
the seal," Stan said proudly. 

"Very well done, young man," said Os- 
born. “You take care of it while your boss 
and I have a little chat—in the air-condi- 
tioned office." 

*TI'm with you," said Gus, “soon as I re- 
trieve my pipe.” 


"Now I’ve seen everything," said Osborn, 
with a laugh. “An apprentice lecturing 
the master craftsman.” 

“Not quite, John,” said Gus. “Stan is 
much more than an apprentice—he’s a 
darn good mechanic. But once in a while 
he...uh... latches on to a wild idea.” 

“Like closing the windows on a 90- 
degree-plus June morning?” 

“Thats part of it," Gus chuckled. 
“Stan’s latest is that I lean too heavily 
on past experience when I look for the 
cause of trouble. That makes me old- 
fashioned. The modern approach is care- 
fully controlled diagnostic tests—like the 
new electronic diagnostic centers.” 

*So that’s what's behind the closed- 
window rigmarole," said Osborn. 

“Yep,” agreed Gus. “Tve agreed to give 

Continued 
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his idea a try this week. Until Sunday, 
he’s the chief mechanic; I'm just an ob- 
server." 

*How's he doing?" asked Osborn. 

“Its Thursday,” said Gus, “and he 
hasn't asked for help yet. 

“Actually, a lot of what Stan says 
makes sense. He's compiled a thick file 
of trouble-shooting service notes that will 
—according to him—let him design a diag- 
nostic test to pinpoint any conceivable 
trouble, once he knows the symptoms." 


“I'll be a little late, dear. | ran into 
some heavy traffic on the parkway.” 


*Gounds like a promising idea, Gus," 
said Osborn. 
“Maybe so... maybe so,” said Gus. 


"Not you, bud!" bellowed Carl Andrews. 
“I want to talk to the real mechanic 
—Gus Wilson. Is he in the front office?" 

Stan sidestepped quickly as the big 
man moved past him like a bulldozer and 
threw open the office door. Gus was fin- 
ishing his lunch, and he barely had time 
to swing his feet off the desk before An- 
drews threw down a small slip of paper 
in front of him. 

“That’s a bill marked ‘paid in full," 
he said loudly, “for the valve-adjustment 
job your assistant says he made on my car 
yesterday.” 

“Says he did?" Gus screwed his face 
into a puzzled frown. Across the office, 
standing in the doorway, Stan shrugged 
his shoulders. 

“But... I... did do it," he sput- 
tered. 

“Then you didn't do it right,” growled 
Andrews. “The engine still ticks like a 
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cheap watch, and it idles like a sick cement 
mixer.” He leveled an accusing finger at 
Stan. “The way I see it is that you thought 
you could take advantage of a woman 
driver.” 

Andrews turned toward Gus. *My wife 
brought the car in," he said. “I told her 
to ask for you, but your assistant told her 
that he was handling the service depart- 
ment this week.”’ 

“That’s true," Gus admitted, “but...” 

“But nothing,’ Andrews interrupted. 
“He botched the job. Either you 
personally set it right, or I want 
my money back—now! My car's 
outside.” 

Stan was slightly crestfallen, 
but he stuck to his guns: “Gus, 
I know how to adjust valves. 
They were on spec when Mrs. 
Andrews picked up the car.” 

“Maybe something else is 
wrong?” Gus suggested. 

“Impossible,” said Stan empha- 
tically. “According to the diag- 
nostic tests I performed, the trou- 
ble has to be a misadjusted valve 
gear." 

“He doesn't hear too well, does 
he?" said Andrews sarcastically. 
“Like I said, the trouble is still 


right there." 


Gus walked to the cash register and 
pressed the “no sale" key. He spoke to 
Stan. "It's up to you. If you prefer, I'll 
refund this man's money." 

"No...I...uh...Iguess you'd better 
look at the engine," Stan finally said. 

Andrews' 1969 Dodge Dart GTS sat 
idling in front of the large overhead door 
to the service area. Even from 10 feet 
away, Gus could hear the characteristic 
tick-tick-tick of an improperly adjusted 
valve train, combined with the irregular 
chugging sound of a rough idle. 

“I didn't get a chance to road-test the 
car last evening," Stan admitted. 

Gus wheeled the car into the service 
area and raised the hood, revealing a big 
V-8 engine shoehorned into a compact 
engine compartment. He reached into his 
tool box for a stethoscope, and methodi- 
cally applied the sound pick-up to differ- 
ent points along the two valve covers. 
After listening for a few moments he shook 
his head. 

“This racket sounds just like tappet 


noise to me, Stan,” said Gus “Are you 
sure you adjusted all of the valves to speci- 
fication?” 

Stan nodded glumly. 

“Okay then,” said Gus positively, “the 
trouble must be somewhere else. Kill the 
ignition and we'll have a look." 

It took less than five minutes for Gus 
and Stan to remove the two valve covers. 
Gus wiped the oil film off the left cylinder- 
bank valve gear, and examined the ex- 
posed rocker arms. 

“Hand me the magnifying glass, Stan,” 
said Gus, *IthinkIsee... 

“Yup,” he said a moment later, “two 
of the rocker arms are badly scratched 
just below the valve-stem bearing face— 
and it looks like the scratches were cut by 
the valve springs." 

"What could cause that?" asked Stan. 

“Engineers call it ‘valve-spring to rock- 
er-arm interference'. Let's see if it's really 
happening," answered Gus. 

He disconnected the center high-voltage 
cable to the distributor to prevent the 
engine from starting, and then directed 
Stan to turn the starter switch. As the 
engine cranked over, Gus watched the two 
suspect valve springs periodically scrape 
against their adjacent rocker arms—each 
scrape sounding a metallic tick. 

"One of the arms on the right cylinder 
bank is also scraping its valve spring," 
Gus explained later. “The three working 
together make the clicking sound." 

“What about the rough idle?" Andrews 
asked. 

“I can answer that one," said Stan 
eagerly. “When the rocker arms scrape 
against the springs, valve timing is upset— 
the valves stay open a fraction of a cycle 


Rugged three-wheeler 
does double duty 

This odd-looking little run- 
about can be used for work 
or play. It will carry a driv- 
er, two passengers, and a 
quarter-ton load over rough 
terrain or on the highway 
at a top speed of 40 m.p.h. 
Made in England, the Lan- 


trac weighs 750 pounds, is d — 


equipped with low-pressure 
tires, and powered by a 250cc, 
two-stroke, air-cooled engine. 


longer than they should. That affects the 
breathing of the three cylinders and they 
run rough." 

“Right,” agreed Gus. “The effect is 
most noticeable during idle. At high 
speeds the good cylinders act to swamp 
out—and disguise—the roughness of the 
other three." 

“Can you adjust the rocker arms?” 
asked Andrews. 

"Nope," replied Gus. “The only cures 
are to either replace the three arms, or to 
grind away the interfering surfaces on the 
original units. Either way, it's a warranty 
job on a car this new." 


Shortly after Andrews drove away, Stan 
appeared in front of Gus's desk carrying 
a tall stack of leaflets. 

"Hey, boss," he grinned. “Want to 
trade 20 pounds of service notes for 20 
years experience? My tests pinpointed 
the location of the trouble as the valve gear 
okay, but they couldn't have given me the 
right answer." 

“Why so?" asked Gus. 

“Because I never heard of rocker-arm to 
valve-spring interference before this after- 
noon. 

"Gosh, tbere must be lots of mechani- 
cal troubles that cause weird noises— 
noises I couldn't diagnose simply be- 
cause I’ve never heard 'em before." 

*You're probably right," said Gus. 
"Your 'comprehensive' tests won't really 
be comprehensive until you have enough 
experience to recognize all of the answers 
the test could produce." 

Stan's face brightened. “Sure,” he said, 
“before I can diagnose a sound, I need a 
lot of sound experience." Gs) 
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By THOMAS W. COTTON 


0.. reason you don’t show your slides 
as often as you'd like—to yourself or to 
your friends—is the fuss involved. You 
don't want to make a production out of 
dragging the projector from storage, clear- 
ing off or setting up a table for it (usually 
with a stack of books to get the proper 
height), then hunting through drawers for 
the slides you want. 

With this clever, good-looking cabinet, 
everything for your show is at hand. Not 
only does it provide a sturdy projection 
stand with built-in height adjustment, 
but when it's not in use, it doubles as a 
lamp table or smoking stand you'l be 
proud to have in your living room. 

I built my cabinet out of bird's-eye 
maple, but any inch-thick hardwood (act- 
ual thickness: 34") would do. 'The com- 
partmented core is made of 14” birch- 
veneer plywood. You'll also need some 
14” ply for the height-adjustment slides 
and cabinet bottom. Construction is de- 
tailed in the blueprint, and is much sim- 


a 
L Ar. * x 
z: v t3 
S E 
be z 


Projector hangs upside down on pivoting center 
panel of liftable top. Egg-crate compartments at 
front and rear hold 50 40-slide trays—2,000 slides! 
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uild a Swivel-Top Projection 


pler to do than to show. The unit is basi- 
cally a box, with hinged double doors on 
the front and a pivoting drop-leaf door on 
the rear. These give access to two 25-com- 
partment storage bins of egg-crate (half- 
lap) partitions, set back to back against a 
center bulkhead. This core is made sepa- 
rately and set in place during assembly 
of the cabinet. 

The raisable top consists of a framed 
swivel panel with the projector clamped 
to the underside. Extending vertically 
from the frame are two support slides 
that flank the compartmented core, riding 
in grooves routed into the inner faces of 
the cabinet walls. The slides lock at vari- 
ous heights by means of spring-loaded 
dowels. When the unit is telescoped, the 
pivoting center panel rests on the wider 
frame of the false top beneath. But once 
the top is raised and a latch slid back, the 
panel is free to swivel 180 degrees, pivot- 
ing the projector right-side up. The latch 
is then moved into a second socket to lock 
the panel in this position. There are bins 
at either end of the projector recess for 
storing such items as the power cord and 
remote-control handset. 

Before figuring out the materials re- 
quired, check the blueprint dimensions 
against those of your projector. If your 
machine is too large to clear the frame 
when mounted on the swivel panel, either 
the top sections or the entire cabinet must 
be enlarged. The slide-tray compartments 
are scaled for any tray that will slip into 
a space 234” wide, 254” high, and 914” 
deep. If your trays exceed these dimen- 
sions— (or are of “donut” variety) —adjust 
the egg crate accordingly. 

I pivoted the rear door at the top (and 
provided a support brace) to create an 
extension leaf for the convenience of the 
projectionist. As shown at right, it's 
handy for keeping other trays ready—and 
for an ashtray or refreshments during the 
show. Once the show is over, the unit 
closes up quickly to provide dustfree stor- 
age for the projector and slides until the 
next time. Yet the projector is easily de- 
tached for use elsewhere. 
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Turn the page for PS lie-flat blueprint 
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PROJECTION CABINET 


STRIKER FOR SLIDE LATCH IN REAR 


pl -HOLE RECESSED 
( FOR PROJECTOR FOOT 
(NUMBER TO FIT) 


SLIDE LATCH 
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Vex 1/2 BRASS 
RECESSED 
RING PULL. 


34"x 1546 x1e%4" 
HARDWOOD 


‘MOULDING 


34x97 x2198 | 94978'X2196 
HARDWOOD | HARDWOOD 


GLUE AND DOWEL 
(4) A 


MATERIALS LIST 
LIFT TOP 
] X"x113/16"x15-3/16" Swivel panel 


2 W"x3"x21" Frame sides 

1 X"x3"x17'A" Frame front 

1 X4"x23J"x17" Frame rear 

2 "x6" x20" Slides 

8 dowels as specified Pegs and pivots 
FALSE TOP 

2 My" x34" x 1744" Frame front and back 
2 W'x3A"x21" Frame sides 


4 Va"x1"(mitered to fit) Trim molding 
2 Spring-loaded dowel bolts, as specified 


CABINET 

2 4° x% 19%" x 21%" Glued-up sides 

1 36"x 534" x 1634” Front apron 

3 %4”x1%"x 15%" Rear apron, base strips 
2 "x 14"* 18%” Bottom cleats 

2 "x 4%" x20” Strips for slides 

2 94" x 846" x 15%” Front doors 

1 %4"x 15%"x 184" Rear door 

1 "x 1444" x 1834" Bottom 
SLIDE-TRAY CORE 

2 V4"%154%4"x 19” Top and bottom 

2 "x14 "x19" Sides 

l '4"x]44" x 1434" Center bulkhead 

B JA" x94" x 1444" Vertical partitions 

B l4"x9!A" x 1434" Horizontal partitions 
2 la"x4"x15lA" Upper partitions 


BRASS 

Door knobs and ring, slide latch, brace, projector 
clamps (with wingnuts), invisible hinges (4). ball 
catches (4), 214” ball casters with mounting plates (4) 


CLAMP TO HOLD PROJECTOR (2) 


GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


Philippine Mahogany, 
the Unknown Wood 


It’s not real mahogany, but in its solid, big-board form you 
can work it and finish it as if it were 


BY RICHARD C. SICKLER Philippine-mahogany lumber has been 
available in the U.S. for many years. But 
not all dealers have stocked it. If yours 
doesn’t, he can order it for you. 

Despite its name, Philippine mahoga- 
ny is not related to the now rare and 


nm ention Philippine ma- 
hogany and many of your listeners will 


immediately think of plywood. But a fortu- 
nate few already know—and many others 
will be happy to learn—that this also is a 
trade term for a solid hardwood that's 


expensive Honduras mahogany. Philip- 
pine mahogany actually is a collective 
term for seven species of the lauan fami- 
ly that you can buy in two color phases— 


easy to work and that comes in a wide 
choice of thicknesses, widths, and lengths. 


Paat ah 
eee ere ie U EE 


red and light red. It’s shipped to the 


T 
pe i 
i OSPIPFT Fr Toe | As | 


& 
a 2 — à 
i DUI TMTD f ; 
d MUSC RU | 


L | B b! 


Author's stockpile of Philippine mahogany below shows the big choice in widths 
available. Some of the boards have been stored in the rack for 15 years. 
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Blocks for these turnings were cut from three differ- 
ent boards. Group 1 came from a light-colored, soft 
variety of Philippine mahogany; No. 2 is hardest and 


Philippine mahogany machines nicely. Spur bit, fly 
cutter, and a mortising attachment for a router were 
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heaviest of the three; No. 3 is somewhat softer than 
middle group. Hardest wood is best for turning. Some 
tearing took place in the No. 1 and No. 3 groups. 


used on the samples shown below, selected for their 
different grain patterns and degrees of hardness. 


n - - 


You Can Apply a Variety of Finishes 
to Philippine Mahogany 


These wood samples looked almost ex- the irregular grain patterns that you see here. 
actly alike at the start. Selections were made U.S. Plywood's Deep Finish Firzite was the 
so they would. Samples were paired in sets stain base used for all the finishes shown ex- 
according to grain. Quarter sawing yields a cept the pickled finish. For this, U.S. Plywood’s 
ribbon grain (A), unmatched in pattern and White Firzite is used initially. 
beauty for furniture. Plain sawing (B) gives See a following page for the formulas. 

Continued 
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SAMPLES WITHOUT FINISH 
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U.S. not only from the Philippine Islands, 
but from Japan, Korea, Malaysia, Tai- 
wan, and other sources in the western 
Pacific. 

If you don't want to go for the big tick- 
et of the usual rare and expensive hard- 
woods and you don't like the limitations 
of softwoods and plywoods, Philippine 
mahogany can be a happy solution. It's 
a joy to work with. It's a true hardwood. 
You don't have to be an expert cabinet- 
maker to work with it successfully. 

Here are some more plusses: 

è Unlike many other hardwoods, it is 
plentiful. 

@ It costs much less than fine domestic 
hardwood and about the same as clear 
white and yellow pine. 

è The boards are available in long 
lengths and wide widths and all standard 
thicknesses. They are almost always free 


Molding shapes that you can buy in Philippine ma- 
hogany are shown above. Besides these, you can find 
a handsome grooved paneling, new beveled siding. 


Modern furniture is easily made from Philippine ma- 
hogany if you are handy with modern power tools. 
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of knots—and seldom twist or warp dur- 
ing storage or after use. 

€ The wood lends itself readily to all 
machining and shaping operations. 

e Its subtle grain patterns and capaci- 
ty to take all finishes make it unusually 
versatile. 

Philippine mahogany trees grow in 
dense tropical forests. They shoot 
straight up to heights of 200 to 250 feet. 
The first branches appear at 60 to 80 feet. 
The trunks average 30 to 40 inches in 
diameter and many reach diameters of 
eight to 10 feet. All this makes for long, 
wide, knot-free boards. 

Ive used Philippine mahogany for 
years. Here are a few of the things I've 
found out about working it: 

è It saws cleanly and smoothly: You 
can rip or crosscut it with ease and con- 


[Continued on page 186] 


Formulas for finishing 
Philippine mahogany 


Sheraton mahogany finish: Into one gallon of 
Deep Finish Firzite mix four ounces of Indian 
red universal colorant (or two teaspoons of 
colorant to one pint of Firzite). Sand the panels 
well and apply natural paste-wood filler accord- 
ing to the maker's directions. Brush on the 
prepared stain liberally, allow it to penetrate 
for five or six minutes, and then wipe off lightly 
with the grain. Allow to dry overnight and wipe 
with a tack cloth to remove dust. Apply a coat 
of high-gloss Satinlac and allow to dry over- 
night. Lightly steel wool the surface with the 
grain and wipe with a tack cloth. Apply a sec- 
ond coat of Satinlac. 

Medium-dark mahogany finish: Mix two ounces 
of lampblack colorant and six ounces of Indian 
red colorant into one gallon Deep Finish 
Firzite—or one teaspoon of lampblack and 
three teaspoons of Indian red to one pint 
Firzite. After sanding, use no filler. Finish as 
for Sheraton. 

Light-mahogany finish: Mix four ounces of 
burnt umber, two ounces of raw umber, and 
two ounces of Indian red into one gallon of 
Deep Finish Firzite—or two teaspoons of burnt 
umber, one teaspoon of raw umber, and one 
teaspoon of Indian red to one pint of Firzite. 
Sand well and apply natural paste-wood filler. 
Finish as for Sheraton mahogany. 
Light-brown finish: Mix one-half ounce of lamp- 
black and four ounces of burnt umber into one 
gallon of Deep Finish Firzite—or one teaspoon 
of lampblack and four teaspoons of burnt 
umber to one pint of Firzite. Continue as for 
Sheraton. 

Pickled finish: Thin U. S. Plywood's White 
Firzite 25 percent with turpentine or mineral 
spirits. Sand the surface; use no filler. Con- 
tinue as for Sheraton. 
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elusive Flex-O-Matic rear suspension automatically adjusts sprin 


Works like a truck. Rides like a car 


Sales are proving it: nothing compares with Ford's better ideas like 
smooth riding Twin-l-Beam front suspension. Two forged steel 
I-beam axles give it strength. Coil springs supply the easy going. 
Pickup buyers also like Ford's comfortable cab, roomtest of them 
all...the choice of two smooth Sixes or powerful 390-cu. in. V-8... 


A better idea €—^ 
for smooth riding: 


optional SelectAire conditioning, power front disc brakes. Small AE EUN 
wonder everybody's getting the word. And the word is Ford. shiv Ford hae T 
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ALUMINUM ANGLE : 
OF ROUTER CRADLE 


l : A" MU dO... = 
'ALUMINUM OR TEMPERED 7 o | 
IlARDBOARD BASE FOR | -2 

ROUTER CRADLE i 

1"x t"& 46" ALUMINUM 

ANGLE AND ["x1" 

HAROWOOD BLOCK 

(2 EACH REQUIRED) 


DRILL ALL 
HOLES THROUGH, 
VA" DIA 


2/A" ALUMINUM HEX 
A” ROD THREADED EACH 
END OR 98" THREADED 
ROD 


hb"x 1¥2", 2" ALUMINUM TEES ——«. 
FOR GUIDE TRACK 


Router 


P. Rides a 


Track 


By PAUL ASHLEY 


n my cabinetmaking 
courses at Otter Valley 
Union High School (Bran- 
don, Vt.), we use a lot of 
large plywood panels. In 
many cases, construction 
of a project requires they be 
dadoed or grooved. Wres- 
tling with large panels on 
the bench saw is awkward, 
so we use a portable router. 
We've never found a jig 
or fixture that was fast and 
accurate to set up and use, 
so we made this simple 
track jig that lets us cut an 
accurate dado or groove at 
any angle on sheets all the 
way up to four-by-eights. 
Start construction of the 
Jig by cutting the base for 
the router cradle, shown in 
half pattern at upper left. 
This can be 14” aluminum 
plate or tempered hard- 
board. The square cutout 
at the center allows for a 
visual check of your cut, 
once the router is attached. 
The two 14”-by-20 holes 
that flank this opening are 
for attaching the tool. 
Without removing the 
plastic-base shoe from our 
router, we drilled twice 
through its base to line 
up with these holes, then 
attached the base with 
thumbscrews. 


» 


W eA | » 
PN uf Cut . T | A, 
- PATERET CE PAN | cue TN 
PURI E Erin a UAE WESEL ICA ma ae rm 


acht a , I" Wer, = pe ‘i f eru me h ee S 
"T eet EL bee — Mr coe ' n n I. vk ie iu Ten a rae ^ 


T r " A" Lez 
t FT w^ n M Pa E. b å ^ 
e AL 9 ee e fmt ue p 
L ~ - wi "c - * " E. * 


ig for... 
1g for. 


Convnanied malenal 


Portable patio light burns LP fuel 

Windproof, smokeless, and odorless, a 
new 1234-inch patio light from Thermos 
provides 26 to 28 hours of light on one can 
of LP gas (butane) fuel. The lamp, which 
has a black-satin finish, can also be used 
as a yard pole light by removing the base 
and fastening to the top of the pole through 
holes in the case bottom. $14.50, with fuel. 
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Exciting 
New Products 
for Your 
Home 


Mower-starter battery powers trimmer 
When you finish mowing the lawn with 
Toro’s new-model Key-Lectric Whirlwind 
rotary, you can detach the battery that 
starts the gasoline-driven mower and use it 
to power a trimmer. The trimmer has a 
three-inch rotary blade, looks like a golf 
club, weighs only two pounds. You carry 
its power source, a nickel-cadmium battery 
pack, around your waist like a belt or over 
your shoulder with a web strap, as at left. 
A fully charged battery pack gives 45 min- 
utes of trimming. Priced at around $20. 


New paneling has an old, old look 

What’s antique but new? The Georgia- 
Pacific company claims that its newest ply- 
wood wall paneling falls into this category. 
The indentations, realistically simulating 
aged wood, can be felt as well as seen. Re- 
tail building-material dealers across the 
country call it “Old World" paneling. 
It comes in oak, pecan, cedar, and birch. 
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~ Lhe great 
Jeep escape. 


New family camper for your Jeep’ Universal. 


Go SJussming d: in your 
7 | | : - * ^ Dev v Universal. Tackle 
With Jeep' 4-wheel drive, | ——— 9 7.5. it's like a any Job. It’s truly 
you say goodbye to -> am: one of the ‘Jeep 
2-Car Cars. Winches, 
etc. available. See 


small yacht on wheels. 
Sleeps 4. All the floor 


crowded campsites! Put A NEC zs 
this new 'Jeep' Camper on Back in the boondocks 


any CJ-5 'Jeep' Universal park your camper and sto i as ol your 'Jeep' dealer. 
with V-6 engine. Room for cut loose! You cun eins water i You've got to drive 
the whole family. Notice really "take it or toilet T. box- eie it to believe it. 
how smoothly you cruise leave it." Take off -— ENAA 

the highway. How easily and go hunting, 

the whole rig handles! fishing, exploring. 


Jeep. The 2-Car Cars. @ 


KAISER Joep CORPORATION 101000, ono amo 


Plastic ties do job of grommets, let you make a tarp from sheet plastic 


You can quickly make a tarp or similar 
covering by pressing VersaTies into the edge 
of sheet plastic or cloth, at right. A dozen of 
the tough-plastic fasteners cost $1.45 post- 


Handy tool for fishermen 


So far as fishermen are 
concerned, the combination 
tool shown at right has a lot 
going for it. It has a sharp 
nipper, a knife blade, an awl, 
and a disgorger—all on a 
chain that retracts into a reel 
no larger than a nickel. It 
pins to your vest or coat and 
is therefore always ready 
when you need it. Price: 
$2.50 from The Orvis Co., of 
Manchester, Vt. 05254. 


Sight-in a rifle without firing a shot 


A new optical bore sighter, lets you zero- 
in your rifle or handgun right in the living 
room. A bore-diameter arbor is inserted into 
the muzzle and the optical head attached to 
the protruding end of the rod. Sight is ad- 
justed until aligned with center of grid seen 
in optical head. Bore Sighter and case sells 
for $24.95. Single-caliber arbors, .22 to .45, 
are $2.25 each: expandable arbors .22-7mm, 
7mm-.35, .35-.45, cost $3.95 apiece. D. P. 
Bushnell & Co., 2828 E. Foothill Blvd., Pasa- 
dena, Calif. 91107. 
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WHAT'S NEW 


paid from Griffolyn Co., Box 33248, Houston, 
Tex. 77033. The company also offers an 
8-by-12-foot heavy-plastic VersaTarp in a 
plastic carrying case, at left, for $9.95. 


do it all! 


any season! 


with a lawn and garden tractor 
from Allis-Chalmers ... 7, 10 and 12-hp models! 


You can do it a// with an Allis-Chalmers tractor. Mow three acres 
an hour. Clear a ton of snow a minute. Dig post holes with it. Haul 
with it. Plow, spray or grade with it. Quick-change implements put 
just about every lawn and garden job within easy range of an 
Allis-Chalmers tractor. Add smooth, take-charge power, mechanical 
or hydrostatic drive, a patented free-floating front axle that prevents 
scalping and every comfort and convenience feature you can 
imagine . . . all put there by the people who know what big 
tractor performance and reliability are all about. Try one on for 
size at your nearest Allis-Chalmers Outdoor Products Dealer . . 
the man to see for lawn and garden tractors, riding and walk- 
behind mowers, tillers and snow throwers. 


£z 


ALLIS- CHALMERS 


ucts ... 


Box 128, Lexington, South Carolina 29072 


WHAT'S NEW 


TOOLS 


New compass saw 
adjusts 5 ways 

A new compass 
saw is just right for 
occasions when you 
must cut so close to 
the ceiling, floor, or 
wall that you have 
no clearance for a 
fixed saw handle. 
'The 14-inch, eight- 
point blade of the 
Bushman Variant 
adjusts to five differ- 
ent positions within 
a 90-degree arc, as 
shown in the multi- 
exposure photo at 
right. A thumb but- 
ton in the plastic 
handle releases the 
blade from five stops. 
The $4.45 Swedish 
saw is imported and 
sold by Swedish 
Bushman, Inc. 22 
W. Pennsylvania 
Ave., Baltimore, Md. 


New version of DeWalt radial-arm saw 

A new commercial-duty 3l5-hp. 12-inch 
DeWalt radial-arm saw has been intro- 
duced by Black & Decker for home work- 
shops. Its specs: depth of cut, 4”; crosscut 
capacity, 1” stock, 16"; ripping, 27"; 28'- 
by-3414"  worktable, 3,450 r.p.m., miter, 
bevel, and bevel rip scales. Has automatic 
motor brake. Suggested price is $299. 
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Carrying case for Remington chain saw 
Owners of Remington’s SL-9 lightweight 
chain saw can now buy a rugged plastic 
case to fit it. The case snaps around the 
contours of the saw itself, with the saw 
handle serving as a handle for both. The 
case makes it possible to carry the saw in 
a car trunk without damage to saw or other 
equipment carried along with it. $19.95. 
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Larger wheels raise rotary mowers for rough work 
To rough-mow uneven areas, raise your rotary with wheels 


two inches larger than the standard-diameter ones. For mow- 
ers with wheels larger at rear than at front, buy one pair and 
move the rear wheels to the front. For others, get two new 
pairs. The blade will still be safely within the housing. 
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Leveling ground surface with a giant rake 

Try using this long rake for leveling large 
areas of loose dirt. Drive flooring nails into 
the edge of a 10-foot two-by-six at one-inch 
intervals, leaving them protruding an inch. 
Fix a pipe clamp to it to take a handle. 
The little girl above provides the 40-pound- 
weight the rig needs. She's doing a fine job 
and can hop off when the rake is lifted. 
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Open both ends of a can and force it into 
the soil around a young plant. When pulled 
up, the can will hold the plant, roots, and 
soil in which it has been growing. To remove 
the plant, set the can on a plunger, such as 
a smaller-diameter can, and push down. This 
forces the plant out the top, undamaged. 
Replanted, it won't know it has been moved. 


Weeds growing in your gravel driveway? Kill them off with rock salt 


Weeds seem to grow everywhere, and they 
can ruin the looks of a gravel driveway. Get 
rid of them with a thin coating of rock salt— 
the type used in home water softeners. Soak 


the area with water to dissolve the salt and 
carry it into the soil. Salt costs much less 
than weed killer, and one dose should be 
enough to last a whole summer. 
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You Can Live It Up 


Here's what it's like to drive your 
summer cottage anywhere you 
want to go—and still feel at home 


By HERBERT SHULDINER 


ls etting away from it all is a quick and 
easy proposition when you slide behind 
the wheel of the new 210 Dodge Motor 
Home (with body by 'Travco Corp., De- 
troit), as I discovered recently on a three- 
week trip. This 21-foot camping rig lets 
you bring along all the conveniences of 
home almost anywhere a camper wants to 
go. It combines the driving comfort a 
man looks for in a camper and the domes- 
tic conveniences a woman needs to pre- 
pare meals and keep “house.” 

'The large kitchen area is so convenient, 
1t hardly seems that you're in a vehicle. 
A sink with automatically pumped water 
supply, three-burner stove, and handy re- 
frigerator make meal preparation a cinch 
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—and that can bring comfort to a man's 
stomach after a long day of driving. 

Making like a bus driver. The big bus 
also makes getting where you want to go 
pleasurable. At 70 m.p.h., it's an easy-to- 
handle vehicle. The strangest thing in 
getting used to this land cruiser is the ab- 
sence of any hood. You sit right up in 
front of the rig like a bus driver. Once you 
get accustomed to this, the rest is easy. 
Side-wind sway is far less noticeable than 
it is on truck campers, or towed trailers. 

The motor home's length—21 feet—ne- 
cessitates care in turning sharp corners. 
It's seven feet, seven inches wide—a cou- 
ple of feet wider than the average auto— 
so you have to be careful not to ride too 
close to other cars, curbings, walks, and 
shoulders. The eight-foot, eight-inch 
height isn’t a problem traveling through 
most underpasses, but you always have to 
keep the height in mind when you come 
to low bridges. 

The extra height and width are some- 
times bothersome when maneuvering 


Roomy layout of 210 Dodge Motor 
Home makes it one of most com- 
fortable camping vehicles around. 
It has spacious aisles, large house- 
keeping area. One of few draw- 
backs is difficulty of getting at en- 
gine (left) for under-the-hood 
checks. The 212-hp. V-8 uses regu- 
lar gas, averaging six to eight m.p.g. 


DINETTE 
(CONVERTS TO 
. DOUBLE BED) 


at 70 M.P. 


through some campgrounds where roads and sites are 
narrow. But I never found a spot I couldn’t eventually 
park in. 

Driving is different. Some adjustments are necessary. 
While you can get up to turnpike speeds, it takes time 
to build up to it—you don’t get the passing and entering 
pickup you’re used to when you floor the accelerator. 
You may be hard pressed to maintain normal cruising 


[Continued on page 181] 
' earth eee a a Se ee | 


Flat steering wheel seems Commodious dinette/lounge is a snug harbor when rain keeps you indoors. 
strange to car drivers, but Music from Lafayette Globepacer radio and game of Quinto gave family-room 
other controls are handy. atmosphere. Dinette converts into a comfortable bed. 
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follow this handy"'R/Value"'chart 7 
when you order J-M Foil-Faced 
Fiber Glass Insulation. 


. m" " Johns-Manville puts an R/Value on Foil-Faced 
Merten pres ea | wae insulation to be sure you get the protection you 
Insulation | need. The R means Resistance—resistance to 
Recommended heat escaping in winter, or entering in summer. 

| = z Higher numbers mean higher resistance. It's that 

go a simple. And its simple to install J-M Foil-Faced 

en insulation yourself. Because it’s so compact and 

light. With finer glass fibers to trap that escaping 
heat . .. or cool . . . more effectively. And foil 
facing for superior protection. Complete 


Medium 


| Ful-Thik details are at your nearest J-M dealer. 

Or write Johns-Manville, Box 290-BA, UM 

The higher the R/Value. the better the insulating value. New York, N.Y. 10016. esM! 
, onom | at an or a 

air conditioning -use higher R/Value Products. f Johns-M anville 
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Steam Cars Are Really on the Way 
[Continued from page 49] 


Delta engine’s piston and con rod—one of 12— 
fits into a cylinder with a bore of 2.52 inches, a 
stroke of 2.25. Six cylinders displace 116 cu. in. 


Power takeoff shaft runs through center of triangular 
engine. Ports in each half cylinder are for both in- 
take and exhaust. Expansion ratio is 15.89:1. 


Short, husky crankshaft, one of three, is geared 
to power-takeoff shaft. Auxiliary turbine, five by 
nine inches, absorbs 10 percent of power output. 
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tion and the turbulence of the flue gases. 
Farther downstream of the furnace, where 
the flue gases begin to cool, the turbulence 
is stepped up. This is like sand-blasting 
the coils—it strips away part of the pro- 
tective film, affording more heat. 

Thermocouples throughout the heat- 
transfer change system report instantly 
and continuously—Lear says—to a com- 
puter to govern water input and the gen- 
eration of steam. 

Banks of cylinders. Lear uses a delta 
motor, three banks of two cylinders, each 
with two pistons. The two pistons double 
steam-expansion ratio per cylinder, and 
the design permits a motor tidy in size. 

His auxiliary motor is a turbine to drive 
the pumps for fuel, for circulating water 
through the condenser, for boiler feed- 
water, and lube oil. It also drives the 
blower for combustion air, and such satel- 
lite items as the alternator, radiator fan, 
A/C compressor, and the power-steering 
and power-brake pumps. 

The wastage 1s prodigious. Vast quan- 
tities of heat have been imparted to the 
water or Freon to vaporize it. Now it must 
be thrown out to reconvert vapor to liquid. 
Lear must use a spray condenser to reduce 
the exhaust steam to water before it is fed 
to the radiator. Minto's low heats obviate 
that step. In all, about 65 percent of the 
heat in the vapor is lost in heat exchange. 

“Wastage?” said a Lear engineer. “For- 
ty percent of a gasoline engine’s heat goes 
out the tailpipe, and another 30 is lost 
through the radiator.” 

Secret ingredients. A water-soluble ad- 
ditive called Learium—ingredients not dis- 
closed—that will not break down at high . 
temperatures will prevent freeze-ups in 
cold weather, says Lear. 

Lear says that within five seconds after 
a motorist turns the ignition key in his - 
automobile, his steam generator, cold- 
soaked to zero, will pour 200-degree air 
into a space heater for passenger comfort. 
In 11 seconds, his system will move the 
vehicle off at a sharp clip, and in 15 will 
supply full power and torque. 

At the moment, Wallace Louis Minto 
seems to have it made. The U.S. Depart- 
ment of Transportation has given $309,- 
000 to the Dallas Transit System to test 


Continued 
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Exciting new Lawn 
Ranger's 7 husky horses clip the 
green at 792 sq. ft. a minuta! Shown with 32" mower & dump trailer. 


THE TIME MACHINE. 


What a great feeling to wheel it around and discover: Wheel Horse 
makes time for mowing, gardening and the good things in life. Really. 
You mow, smooth or haul effortlessly, quickly with the new 7-horse 
Lawn Ranger. Electric start kicks in swiftly, surely; versatile clutch- 
brake pedal and 3-speed transmission tailor speed to terrain. Check 
our power lineup: 12 tractors, 7 to 14 HP. 6 automatics. 42 all-year 
attachments. Wheel one around now. Time is of the essence. 


GET A HORSE 


© Wheel 7/Z/AE . TRACTORS / SNOW THROWERS / MOWERS 


YOUR DEALER'S IN THE YELLC 
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new Heathkit’ ) 
Metal Locator / 


NOW Heath offers a metal detector at one-third / 
the cost of comparable detectors. Dozens of uses / 
for hobbyists, treasure hunters, beachcombers, f 
contractors, surveyors, public utility company 2 
personnel, etc. Packed with professional fea- ¢ - 
tures: all solid-state circuitry for long trouble- £ : 
free rugged reliability; battery operated; £ - 
completely portable ... weighs just 3 Ibs.; f — 
advanced design for extremely high sensi- £ - 
tivity ... probes to 7’; handy front-panel ; - 
controls; adjustable sensitivity control; 5 - 
built-in speaker signals presence of / - 
metal; meter gives visual indication; ¢ : 
built-in headphone jack; telescoping pt 
shaft for height adjustment; easy to 1- (GDA-48-1, 
use: sim hy to build. Order yours now! £- 

Kit GD- $59.95* A 
GD-396 Nésdphosós . wesc 
2000 ohm (Superex), aa N 
1 Ib... .$3.50* pum 


| 
| C Rush my FREE Heathkit Catalog. | 
| E fndodis$ — [1 | 
j Please send models)... — | f 
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Address. | 
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Eara 5 Tip 
Loosens Nuts 3 Bolts 
Rusted For Years. 


New 12-inch Jet Sprays, Penetrates, De-Rusts 
Surfaces Oil Can Doesn't Reach. 


Mr. J. R. W. of Erdenheim, Pa. eases off stuck 
nuts and bolts in tight places with 3-IN-ONE 
Penetrating Oil. 
Stream sprays it where you 
want it. Coats surfaces with 
colloidal 
rust. Get 3-IN-ONE Pene- 
trating Oil. 
aerosol, 
outlets. 


12-Inch Jet 


graphite. Loosens 


Squeeze can or — 
at all hardware Fs 


3-IN-ONE 


PENETRATING OIL 
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Steam Cars Are Really on the Way 


two buses driven on his Freon-powered | 


motor. 'The LTV Aerospace Corp., a sub- 
sidiary of the prestigious Ling-Temco- 
Vought industrial complex, will convert 
the buses—standard General Motors die- 


| sel-powered vehicles. They will be run- 


ning in less than four months. 

Two Minto test engines have been run 
by LTV for more than 1,000 hours each, 
the equal of 60,000 miles of driving, with 
no detectable wear. 

Another DOT grant has been made to 
the California State Committee on Trans- 
portation for experiments on external- 
combustion buses in the San Francisco- 
Oakland area. Lear would like to capture 


. that contract. 


—— — — HR ÉÁ———À es dm 


The National Air Pollution Control 
Administration (a branch of the Depart- 
ment of Health, Education and Welfare) 
will shortly grant a federal contract for 
the design of a 100- hp. steam power sys- 
tem capable of running a six-passenger 
car at 75 m.p.h. Five proposals are un- 
der evaluation. They were submitted by 
Andy Granatelli's STP Corp. jointly with 
Planning Research Corp.; by Ford Motor 
Co. jointly with Thermo-Electron Corp.; 
by Continental Motors Corp.; Battelle 
Memorial Institute; and  Ling-Temco- 
Vought. 

If the Department of Transportation 
is financing buses, not passenger cars, 
as test beds, it is for an obvious rea- 
son—a politically sensitive Washington is 
loath to spit directly in the eye of the U.S. 


| auto industry, with billions invested in 


machinery to produce gasoline engines. 
Aside from freshened air, the resurrec- 


tion of the external-combustion engine . 


will be a bonanza to the motorist. Power- 
plants should cost 50, perhaps 75, percent 
less than internal combustion engines 
with their complex power trains and igni- 
tion systems. Minto reports 15 m.p.g. in 
city driving—the engine stops when the car 
stops—and 25 m.p.g. on the highway at 
70 m.p.h. 

' Though Wallace Minto is about as vocal 
as a clam, I gathered from other sources 
that he and LTV are preparing a proposal 


| 


for a VW-size car. From 50 to 100 of these 


will be on the road for consumer evalua- 
tion by next spring. Limited production 


. for public sale is probable a year later. 
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" Accept These 4 Widely Hailed Volumes on Scientific Discoveries... 
-. Home Repair... Math Made Easy...The Human Body... i 


| i 
T 
as an introduction to 


the Popular Science 
Book Club 


IT 
YOURS FOR ONLY $450! 


1,807 pages Over 1,000 illustrations 


Fantastic offer; For the cost of a carton of cigarettes, here’s your 
chance to build a home library fast. Here are four massive, heavily 
illustrated volumes you and your family will treasure for years— 
to learn from and to consult for solutions to everyday problems. 
And each book is identical with the original, hardcover publisher's 
edition. 

Do you wonder whether brain size has any relationship to 1.Q.? 
Read page 20 of The Body. Looking for a way to foil burglars? 
Investigate a certain special lock on page 193 of The Unhandy 
Man's Guide to Home Repairs. Stuck for an answer as to how slide 
rules really work? Flip to page 263 of Invitation to Mathematics. 
Intrigued by Cloud Seeding as a means of bringing rain? Find the 
particulars on page 485 of Smithsonian Treasury of 20th-Century 
Science. 

It’s all here—the range of knowledge you, as a thinking man, need 
as you speculate about supersonic jet travel while splicing a new 
plug onto an electric wire. And answering kids’ questions about 
both. 


Think, now. If you assembled this magnificent 4-volume library 
anywhere else the clerk would add up your bill to $31.35. Plus tax. 
Yet, Popular Science wants to GIVE you three volumes FREE as 
you purchase your first Club selection at 55% off list. 


p 


a 
. 


M hse 


mu 


UNIQUE BENEFITS OF CLUB MEMBERSHIP 
€ Each month Popular Science Book Club will offer you a 
fine volume on science, mechanics, home workshop, cars, 
electronics, math or another high-interest subject. 
e All books will be priced at discounts up to 50%—and 
more: 
e Buy only the books you please. Reject the others. Make 
ony one purchase a year to retain full membership priv- 
ileges. ! 
€ Examine each book 10 days at our risk. Return it for 
100°! refund if not fully satisfied. 


ATTENTION: SEND NO CASH! To receive your $31.35 library for only $4.50, rush the attached post-paid card to us now. Pay only 
after you've gotten the four books—and satisfied yourself within 10 days that it's the bargain of the year! 


THE UNHANDY MAN'S GUIDE TO HOME RE- 
PAIRS. Start saving money right away on 
fix-it jobs that you can do yourself—with 
no more "skill" than it takes to bang a 
nail or twist a screwdriver. Guide shows 
in 100 pictures and 1-2-3 instructions the 
tricks that professionals use. Tricks that 
seem mysterious till you learn the simple 
techniques! Cure leaky faucets...take the 
creak out of stairs...extend electric wir- 
ing...get more heat out of your furnace 
...add much-needed storage space...re- 
model dreary rooms. Open people's eyes 
with proof of how handy you really are! 366 
pages. Regular price: $6.95. 


INVITATION TO MATHEMATICS. Did higher 
math in school seem like a weird garble 
of letters in place of numbers and dia- 
grams that made no sense? Forget all that! 
Invitation puts the fun—and practicality— 
back into math. It teaches you with the 
aid of literally hundreds of colorful pic- 
tures. Find out how to solve problems in 
seconds that now take you minutes with 
old-time arithmetic. Learn the "secret solu- 
tions" to 500 puzzles, then win bets from 
your friends. Adopt handy shortcuts to help 
you on the job...figure the odds in sports 
...@ven get one up on the stock market! 
A wealth of clear-cut information in 373 
pages. Regular price: $6.50. 


SMITHSONIAN TREASURY OF 20th CENTURY 
SCIENCE. Thrill to 26 inside-story descrip- 
tions of the most amazing discoveries that 
have revolutionized science during this 
century. Features: Karl Compton on the 
electron and its social significance... 
Comdr. J. T. Strong on the opening of the 
Arctic Ocean.:.Arthur Laufer on the new 
wizardry of ultrasonics ... Ralph Cooper on 
rocket propulsion. From astronomical tech- 
nology to cybernetics, you'll find the facts 
set forth in everyday language by world- 
famed experts. on each subject! Richly il- 
lustrated; 544 pages. Regular price: $7.95. 


.RUSH THIS POST-PAID CARD NOW to take advantage of remarkable 4-book offer! 
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THE BODY. Absolutely. the most fascinating “peek” into the workings of the human body 
ever published! No dull anatomy book, this. Takes you through the whole physical system’ 
—revealing little-known powers within your body that you.never knew existed. For instance: 
the connection between man's mating habits and the amount of hair on his head... how you 
can increase the light sensitivity of your eyes 75,000 times in one hour... what the size of 
a woman's bosom has to do with her intelligence. Learn how it is that a 2-year-old child can : 
"^ have half the length and girth of an adult while weighing only one-eighth as much. Find the . 
definitive answer as to whether lie detectors really. can detect lies from brain waves, À | 
witty and attention-gripping volume solidly based on medical discoveries, 524 pages. Reg- 
ular price: $9.95. CLUB PRICE: $4.50. m am" 
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« ‘The Swingline ° - 


\Tacker Gun càn 
finish off every room 
In your house... 3 


Use the Model 800 Heavy-Duty Tacker Gun 
to install ceiling tile... repair screens...lay 
carpet...insulate...weather-strip...uphol- 
ster...you-name-it! 3 
Takes 5 staple sizes, 
from 14” to 94g" — 
plus special Loktile* 
staples for ceiling 
tile installation. Easy | 
to load — easy to 
operate. 


Write for 
iree booklet, 
TIPS ON TACKING 


Model 800 Dept. PS-69 


Also available: 
Model 101 Tacker Gun. Only $5.95. 
Takes 2 Staple Sizes ^45" and 54,4" 


Consumer Products Division, d 32-00 Skillman Ave., 
Long Island City, N.Y. 11101. 
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A Boat Tops Off My Camper 
[Continued from page 122] 


moving. Next, I covered the base cap with 
2" rubber weather stripping. The last step 
was to cement eight evenly spaced wood 
blocks into the boat rail and then, with 
the boat set in place, I drilled holes for 
the hold-down bolts through these blocks, 
the base cap, and the roof. The only thing 
left then was to paint the boat and roof 
to match. 

Interior fitting. I built a conventional 
convertible dinette that knocks down to a 
double bunk, designed a galley, and built 
a reversible front seat—something I've al- 
ways wanted in a camper but could never 
find in a stock model. 

I removed and discarded the original 
seat and fitted two-by-sixes across the 
floor as supports. To ensure a good fit 
across the transmission hump, I made an- 
other template, again with a piece of stock 
and strips of cardboard to determine the 
shape. The seats are made of 34” ply- 
wood, padded with 6" polyurethane foam 
and upholstered in Naugahyde. The seat 
is in two sections. The driver's seat is 
about 14 of the width and, because of the 
steering wheel, is nonreversible. 'l'he pas- 
senger seat is fastened to the supports 
with four large heavy-duty bronze clips. 
By unfastening them, the seat can be lifted 
free and reversed. 

The forward seat of the dinette faces 
either forward for travel or aft for dining. 
When the front seat faces aft and the 
dinette forward, they form my “living 
room." By dismounting the table and 
folding the dinette seats flat, I have a king- 
size bunk that sleeps two. A stretcher 
hung under the roof by means of nylon 
loops, bolted through the plywood coam- 
ings, makes a third bunk. 

I've been very happy with my camper- 
cum-boat. If nothing else, it arouses 
plenty of comment (especially, “does the 
boat really come off?"). The arched roof 
gives me greater stability in crosswinds 
than a boxy camper. 

It's also the kind of project that will 
never really be finished. I'm constantly 
adding new things. Now, with air condi- 
tioning, stereo, FM radio, and tape deck 
with four speakers, it caters to my luxury- 
loving tastes no matter what rugged ter- 
rain I negotiate. What “nature lover" can 
ask for more? 
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How | Remodeled a Problem Attic 
[Continued from page 124] 
of the rise with an acceptable riser-to- 
tread ratio. The three-step ladder is steep, 
but the user is aware of the pitch and goes 
up and down cautiously. 

Both stairs and ladder have handrails. 
The vertical rail for the ladder is a 154- 
inch dowel cut to a suitable length. For 
added safety, I installed a translucent di- 
vider. It hides the ladder and shields the 
stairs, but lets light pass through, and is 
removable for moving stuff into or out of 
the attic. 

For nonslip footing, I installed carpet 
tiles (Ozite Town-Aire) , which I also used 
in the finished room. They let me use less- 


expensive pine in building the stairs be- | 


cause they could be covered up. 
Heating the room. Tying a radiator into 


my steam system would have been difficult | 


and would have made it almost impossible 
to achieve balanced heat in the rest of the 
house. A little digging turned up rectan- 
gular ceiling panels with internal heating 
elements. Although they're prewired for 
240 volts, you can run them off 120 by 
connecting two panel leads. But, the 
higher voltage gives greater efficiency. I 
stuck with that method. 

The panels haven't hurt my electricity 
bill. I estimated operating cost for them 
(and the lights in the room) for two 
months to be about 12 cents a day. 

How many panels should you use? The 
local power supplier will generally send 
a heating expert to evaluate your needs at 
no cost. He'll calculate room-heat loss, 
convert this into wattage demands, and 
tell you what panels and how many you'll 
need to use. 

Panels come in three sizes—four, six, 
and eight feet long, all 25 inches wide, 
with power ratings of 500, 750, or 1,000 


watts. Prices range from $38 to $60 per 


panel, and the thermostat is $10. If your 
electrical supplier doesn't have them, write 


the 3M Co, Electro-Products Div., St. | 


Paul, Minn. 55101. 

Finish paneling. My room has four-foot 
knee walls. 
inches from wall to peak. Placing four- 
by-eight panels with grooves vertical to 
match the walls would have left a 26-inch 
waste piece from each panel. Placing 
them the other way, there was no waste. 
Left-over long, narrow pieces fit the flat 
area of the ceiling. Gs; 


The slant ceiling runs 70 | 


New way to glue 
permanently 


in just 60 seconds 


World's first 
automatic feed 
Electric Glue Gun 


Grab hold of Swingline’s contour molded 
handle. Squeeze the exclusive automatic 
feed trigger—you'll one-hand the toughest 
possible gluing job. Permanently bond any 
combination of wood, tile, leather, fabrics, 
crockery—in just one minute. Set the pre- 
cision-engineered fingertip control thermo- 
stat for any one of three heat cycles— 
another Swingline first. Loads fast, starts 
fast, handles easy. It’s the new hot-melt way 
to glue and caulk. 
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Special Introductory 
Offer—get the new 
Swingline Automatic es 
Feed Electric Glue | 
Gun for only $8.95. 14 
sticks of Glue and 
Sealer FREE! 


Ask for it for Father's Day! 


Model 968 


Consumer Products Division, * 32-00 Skillman Ave., 
Long Island City, N.Y. 11101. 
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A fine veil of varnish or paint can 
hide the beauty of superb carvings 
on old furniture or antiques. Savo- 
gran's H;OFF water rinsing paint 
remover does a thorough but 
gentle job of stripping away un- 
sightly finishes,..restoring 
wooden pieces to their natural 
State without damaging decora- 
tions or beautifully grained wood. 


"AVAILABLE WHERE PAINT IS SOLD" 
SAVOGRAN 
NORWOOD, MASSACHUSETTS 02062 


How to Start 


Your Own Business 


Start a steady repeat CASH business 
“ in your basement or garage. Earn 
$3 to $6 an hour in your spare- 
time! Excellent profits In saw 
Sharpening business! Auto- 

matic Foley Saw Filer, easy 
files combina- 


to operate, 


Cw. tion saws, hand, band, 
ae and circular saws. No ex- 
zl perience needed, H. C. 
Deibert wrote us: ''Since 
I got my Foley Filer 5 
vears apo, I have aver- 
aged d! saws ei ach day 


since I started." 

Every saw vou sharpen 
brings you more cus- 
tomers. ''I rented a two-car gar age 
and have all the work I can do,' 
writes Charles H. Smith. 


FREE BOOK 


| Ze ‘| Shows How to Start 
Fact filled booklet tells : you how to start a sparetime business 
immediately; how to get new business, how to advertise. Rush 
coupon now; get ''Money Making Facts" and details 
on Easy Pay ment Plan. No Salesman will call. 


FOLEY ETETETT CO. 
613-9 Foley Bldg. Minneapolis, Minn. 55418 


1 Send FREE BOOK—"''Money Making Facts'', 1 
a and Time Payment Pian. l| 
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Decoding Messages from Outer Space 
[Continued from page 77] 

biggest optical telescopes repeatedly 
searched regions of space from which the 
pulses were coming. 
This didn't surprise them: Neutron stars . 
should be too cool to be visible. Since 
the pulsar in the Crab was one of the 
weakest discovered (because of its great 
distance from earth) most observers 
didn't even bother to look for a visible 
source; they were sure it couldn't be 
spotted even if 1t were there. 

But three young astronomers at the 
University of  Arizona—Dr. 
Cocke, Dr. Michael Disney, and Dr. 
Donald Taylor—weren’t so sure. 


If the pulsar were visible, they sus- . 


pected it would be flashing 30 times a 
second—in step with the radio pulses of 
the world's fastest celestial beacon. And 


They saw nothing. [ 


William. 


the human eye can't see 30 flashes a ^ 


second. So they drilled six holes around 
the edge of a disk, then rotated it over 
the telescope's eyepiece at about five rev- 
olutions a second—just out of step with 
the expected flash rate of the pulsar. 
Through this crude stroboscope, they 
saw a marvelous sight—the world's first 
visible pulsar flashing on and off across 
the cosmos about once a second. 

Things begin to fit. Now, for the first 
time, the whole picture began to fit to- 
gether. The Crab had apparently given 
birth to a neutron star in the supernova, 
just as Stirling Colgate said it should 
have. The neutron star was turning out 
to be a pulsar, just as Gold had imagined. 
Further, Gold had predicted that fast 
pulsars would be found. The Crab flashed 
30 times a second. He had also predicted 
that the drag produced as the particles 
shot out into space should eventually 
slow the pulsar down. 


Within days, that part of the theory . 


was also confirmed. With their atomic 
clocks, scientists at Arecibo timed the 
pulses and found that the fast-spinning 
pulsar was slowing—by about 13 micro- 
seconds a year. At this rate, theoreti- 
cians calculated, it had been spinning— 
and flashing—about 50 times a second 
when it was born 7,400 years earlier. When 
another 2,000 years have passed, it should 

be spinning about 15 times a second. 
The Crab Nebula, as Burbidge pre- 
dicted, is helping astronomers solve many 
Continued 


Decoding Messages from Outer Space 
of the biggest astrophysical puzzles. 

For years, astronomers have looked at 
the Crab and wondered why it glows. 
There is no sunlike source of energy in 
—evidence. And the amount of energy 
needed to produce the glow is enormous— 
about 10,000 times as much as pro- 
duced by our sun. 


The pulsar in the Crab fills the need 


precisely. Gold noted the rate at which 
it is slowing down and calculated how 
much energy it must be throwing off to 
run down at the observed rate. The an- 
swer: 10,000 times the output of our sun. 

That leads to the answer to another 
long-standing question: After many thou- 
sands of years, the glowing gaseous shell 
of a supernova finally blows away into 
space and disappears. But the pulsar is 
still cranking out high-energy particles 
at a tremendous rate. These particles 
may well be the source of the until-now 
mysterious cosmic rays that shoot through 
space. 

Source of pulsar energy. Where does 
the pulsar's fantastic energy come from? 
When a star falls in upon itself, its grav- 
itational energy increases. And mathe- 
matical analysis shows that the energy is 
proportional to the square of the change 
in the radius. So if a star collapses from 
a million miles to 10, it has shrunk by 
a factor of 100,000. The gravitational 


energy increases by the square of 100,000 | 


—10 million times. This huge dose of 
energy far exceeds the amount that 
would be released through nuclear fusion 
—changing the star’s hydrogen to helium. 
Now astrophysicists think that much of 
the prodigious and previously unex- 
plained energy in the universe may come 
from gravitational collapse. 

Perhaps these speculations seem very 
far removed from our lives. Yet scanning 


the heavens may even help us understand | 


the origin of life itself. For radio astron- 
omy is a series of surprises. When it 
first got started in earnest just after 
World War II, astronomers discovered al- 
most immediately that the galaxy is filled 
with huge clouds of hydrogen, which 
generate radio signals at a characteristic 
wavelength. 

Five years ago, a group at Massachu- 
setts Institute of Technology discovered 
huge clouds of hydroxyl—the substance 

Continued 
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Intellectual. 


Because it thinks before you shoot! The 
KODAK INSTAMATIC 814 Camera auto- 
matically computes all the exposure vari- 
ables... automatically chooses the correct . 
exposure for the picture you want. 

And all instantly. Just drop in the film ` 
cartridge. The "814" adjusts to the speed 
of the film; computes the exposure; tells 
you when to use flash; adjusts automati- 
cally for flash exposure as you focus. It's 
so automatic, it even advances both film 
and flashcube for the next picture after 
you ve clicked the shutter! 

The KODAK INSTAMATIC 814 Camera 
teams all this advanced thinking with a 
precision rangefinder and a superb 4-ele- 
ment f/2.8 EKTAR Lens. So don't just 
think about it. See it. Less than $145 at 
your Kodak dealer's. 


Price subject to change without notice. 


Kodak Instamatic 814 
camera 
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{0-DAY FREE TRIAL e 
110 Volt * Not One—But 3 welding heats 


Weld, braze, solder or cut any metal — even aluminum. No experience neces- 
sary. Follow simple instructions to make repairs on cars, trailers, farm and 
lawn equipment, bicycles, appliances, etc. Make campers, boats, furniture, 
hundreds of valuable items. NOTHING ELSE TO BUY! Comes complete with full 
face shield, $2.00 pack of welding and brazing rods, heavy duty power cables, 
special electric torch attachment, ground clamp, flux, easy-to-follow illustrated 
instructions, rod holder, etc. Uses standard Ye” rods and 14” carbons to weld 
iron, steel, brass, bronze, aluminum, other metals. New improved HEAVY DUTY 
circuit gives more welding power. Gives 4 times the heat needed to melt toughest 
iron. Plugs into ordinary 110V outlet. 3 WELDING HEATS . . . Not just one as 
with other low cost models. Use "high" for tough jobs, "medium" or ''regular' 
for lighter work. This important feature saves you money and time. Makes it 
possible for even beginners to start welding professionally the very first day. 
Pays for itself quickly. 10 day MONEY BACK GUARANTEE. You must be satisfied 
or return for refund. Bdil33] automatic arc striker. Weld with push-button ease. 
SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck, M.O., for fast post-paid shipment. WEL-DEX MFG. CO. 
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Cut this COUPON! 
Learn to Cut Out worry 
and Down on 

grass cutting costs! 
Send Coupon 


> 


‘Send me FREE Literature) 
on (£2 REEL MOWER 


. . . and also on Devere-Locke rotary and 
Manco-Locke highwheel mowers. l'd like the 
name of closest dealer too. 

(name) (street) 


(city) (state) (ZIP) 
| 5677-L MacCorkle Ave., S.W. 
Zacks) Mig. Cos., Inc. South Charleston, W. Va. 
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Box 10776, Houston, Texas 77018 


Decoding Messages from Outer Space 
formed when one atom of oxygen com- 
bines with one of hydrogen. And in 1968, 
a group at the University of California 
led by Dr. Charles Townes discovered 
the radio evidence of ammonia in space. 

For almost two decades, biochemists 
have hypothesized that life began on 
earth in the ammonia, methane, hydro- 
gen, and water vapor thought to be in 
the atmosphere at the time. In 1953, Dr. 
Stanley Miller jolted an atmosphere he 
made from these gases with electric dis- 
charges and created amino acids—the 
building blocks of life. But the problem 
remained: How did the gases get into the . 
earth’s atmosphere to start the whole 
thing? 

The question may now have been an- 
swered. The California group next found 
wavelengths representing water. Hydro- 
gen had been known for years to be 
plentiful. That left methane—natural 
gas. 

Elusive methane. Methane—the mole- 
cule astrophysicists would really like to 
find—has a molecular structure that 
makes its detection by radio impossible. 
So scientists have been looking for indi- 
rect evidence of methane. A by-product 
of the breakdown of amino acids is for- 
maldehyde—the preservative. And for- 
maldehyde and methane are frequently 
found together. On March 24, 1969, a 
group at the National Radio Astronomy 
Observatory in Green Bank announced 
that formaldehyde had been detected. So 
now scientists think that amino acids 
could indeed be forming in the thin, cold 
gases of space. Further, as these gases 
coalesce to form new stars and planets— 
those ncw planets will be born with the 
seeds of life already planted. 

As the soft Puerto Rican night closes 
over the big dish at Arecibo, the control 
room, on the lip of the big bowl, seems to 
float in space. With its flashing lights 
and jiggling pens and turning dials, I 
could imagine it to be the bridge of a 
spaceship deep in the stars. It was an 
eerie feeling, and I couldn't help but 
wonder—are there other travelers in the 
galaxy? Is there someone saying “hello” 
across the pulsing interstellar space—if 
we but knew how to isolate that greeting 
from the mass of crackling, hissing noise 
we constantly hear, record, study? 


Decoding Messages from Outer Space 


The question came up several weeks 
later in a totally different setting more 
than 1,500 miles from Arecibo’s big ear. 
On a snowy spring day I sat with Dr. 
Drake in his office in the new Center for 
Radiophysics and Space Study on the 
campus of Cornell University. 

Search for signals intensified. In 1960, 
Drake was a young astronomer just out 
of Harvard, with a fresh doctorate and a 
job on the staff of the National Radio 
Astronomy Observatory in Green Bank. 
He proposed to his bosses that they re- 
serve part of their precious radio-tele- 
scope time for the systematic search for 
signals from other intelligent creatures. 

To the surprise and annoyance of many 
more-conservative astronomers, he got an 
okay, and from May to July 1960, Drake 
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conducted what he called Project Ozma. 
He pointed the 85-foot telescope at two 
nearby stars for a total of 150 hours. He 
heard nothing but the expected noises. 

But Drake is still convinced that one 
day we'll hear the “‘big hello” from some- 
where out there. I asked him why, dur- 
ing his stint as director of the world’s big- 
gest telescope at Arecibo, he had not set 
aside some time for a reincarnation of 
Project Ozma—only this time with the 
world’s most powerful ear. 

He smiled. “I didn’t have to,” he said. 
“The search technique we're using to look 
for pulsars would be a very sensitive 
one for picking up intelligent signals. 
We look at every new pulsar very care- 
fully. Someday, we're going to find 
queer one." ^E 
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guaranteed not to break, 

bend or collapse in normal use. 
Dura-Cushion grip absorbs shock. 
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Everything you want to know about camping is in 


Dutdoor Lites COMPLETE BOC 


THE MOST COMPREHENSIVE GUIDE 
EVER PUBLISHED FOR SPORTSMEN! 


Now you can get sure-fire answers to all your 
camping questions with one great book... 
Outdoor Life's authoritative ... COMPLETE 
BOOK OF CAMPING. It's a gold-mine of informa- 
tion for both seasoned woodsmen and weekend 
campers. Every one of its fact-filled, lavishly 
illustrated pages will add to the success of 
YOUR next trip. 


-— 


Covers Every Aspect of 
Camping in Complete Detail 


This vast encyclopedia gives you selection, best 
buys, and how-to-use data on tents, bedding, 
knives, saws, cooking equipment, stoves, lan- 
terns, packs, clothing and more! You'll get a 
full roundup of techniques for choosing a good 
camp site and getting there by car, boat, plane, 
horse, bicycle, canoe, snowshoe and on foot. 
You'l profit from the many chapters on com- 
fortable camp living .. . including pitching camp, 
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camp ne csi dete di axmanship, insect con- POCKET-SIZE, WATERPROOF, 
trol, outdoor emergencies. f MANY SPECIAL FEATURES 
f 
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And That's Not All! © 664 subjects indexed for quick e 862 U.S. campgrounds pinpointed 3 


| reference hy state, city, route number Aa 
You'll treasure the fact-jammed chapter on liv- | Sam 2 t 
ing off the land . . . shows you how to purify e Nearly 300 how-to illustrations ww. ee & 
water, identity edible plants, snare fish and game. e Rugged, waterproof cloth binding to full liess con wild turkey v 
And no camper should miss the section on wil- — Pyroxylin-coated for outdoor | | d 
derness survival... finding your way out of the protection : 


H 


sg UTE " e Sportsman's First-Aid section — 
e Compact 412" x 7Y2" size — fits endorsed by U.S. Forest Service 
any pack easily 


woods, using a compass, starting emergency 
fires, building shelters without tools, sending 
SOS signals, coping with panic when you're lost. 
All this PLUS straight facts on what not to buy, 
sample grub lists, sources for dehydrated foods, 
suggested personal items for your pack, detailed 
instructions on tying knots and hitches. For every 
step of your trip, this priceless volume will be 


your camping “bible”! 


e Directory of sources of FREE maps © Complete, up-to-date data on 
and information family auto-camping 


one SEND NO MONEY NOW! Examine this book FREE in your 
Mer own home for 7 days. If it's not the best book on camping 
you've ever seen, return it without paying one cent! 
MAIL THIS COUPON FOR 7 DAYS’ | 
FREE TRIAL | —À 
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. Meet LEN MIRACLE...raised in tne rugged moun- 44 Hillside Avenue, Manhasset, N.Y. 11030 T 
tains of Idaho, thoroughly experienced in wilder- Please RUSH my giant copy of COMPLETE BOOK OF CAMPING for 7 


: days’ FREE trial. If not delighted, | may return it and owe nothing. Other- | 
ness camping as a U.S, Forest ranger, currently a : M Ri (^ Meere 
Field Editor of Outdoor Life...and MAURICE wise, you will bill me only $5.95 (plus postage) as payment in full. | 
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DECKER, Camping Editor of Outdoor Life for thirty Name. D 
years, authority on camping for the Encyclopedia‘ Address 
Britannica, author of camping, trapping, shooting, - 
gunsmithing and leathercraft books, NOW, WITH o I E — State 
THE “COMPLETE BOOK OF CAMPING", THEIR COM- SAVE! [] Check here if you include cash with your order and we | 
BINED OUTDOOR SAVVY CAN BE YOURS! will pay postage charges. SAME RETURN PRIVILEGE. | 
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You Can Live It Up at 70 M.P.H. 


‘Continued from page 165 


speed going up hills, too, so it’s a good 
idea not to try passing on them and to 
take those climbing stretches while in the 
right-hand lane. 

I found the driver’s bucket seat quite 
comfortable for long driving. Visibility is 
extremely good and there’s even a useful 
rearview mirror reflecting what's out the 
back window, as well as the usual two side 
mirrors. But the 212-hp. V-8 engine is in- 
adequately sound-insulated and you get 
a rather noisy ride. 

Just like home. While the ride may not 
be altogether luxurious, other features of 
the camper make it an ideal hideaway on 
wheels. It contains all that you are used 
to at home—air conditioner, LP gas stove 
and range, refrigerator, hot-and-cold run- 
ning water, toilet and shower, plenty of 
lights, and lots of storage space. You can 
even opt for stereo and TV. 

Best of all, you're self-sufficient. No 
umbilical electric, water, or waste lines 
need be connected to use your facilities, 
except when you want to do so. An Onan 
generator puts out enough power to run 
lights, hot-water heater, and air condi- 
tioner. A 26-gallon water tank with a 12- 


volt automatic pump gives you an ample | 
fresh-water supply, although this doesn't | 


allow for long showers. 


The interior of the 210 Dodge is very 
You’ll appreciate © 


roomy for a camper. 
this if subjected to successive nights of 
rain as I was. A crowded interior can put 
a whole family into a flap. This vehicle 
gives the kids ample room to sprawl on 
their bunks, or play games in the dinette/ 
lounge. The driver’s seat swivels around 
to become a club chair. 

The Dodge camper sleeps four. There 
are two single bunks in the rear and the 
dinette converts into a double bed. 

Maintaining the vehicle itself is a job 
when you’re moving constantly. You must 
be sure to keep the water tank filled in 
case you stop to camp where no hookups 
are available. It’s also important to empty 
the waste tank every time you fill with 
water. 


The $10,000 price tag makes this vehi- | 


cle a hefty investment, but the cross- 
country treks it can take you on, in almost 
luxurious comfort, return big dividends in 
camping deluxe. Gs) 


Several max be connected on one line. Easily 
| modified tor private. inter-com system. Cost 

$40.00 new-—uiuaranteed excellent 

condition. 
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New Gas Engine Sale 


Never before and perhaps never aguin—this offer of brand new 
genuine Clinton and Briggs & Stratton engines including 1 

factory warranty Of less than cost. Perfect power for wo-carts, scooters, 
pumps, 
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E to go. Heg. price 
D $49.50. Special 
i (item 1002) 
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2434 hp, Mdl, 81106 
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Sturdy 4 cycle pow- 
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Money back guarantee. Order now Special 659) 9 95 
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tories—we buy new engines. 
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Model 400, rugged 4 cycle model. 
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Item 1107 a Sees aia 34.95 

D BED apoa AEE sid 67.50 


31/2 h.p. Clinton—39.95 


A big engine with big power. Mod- 
el 404, Ax cycle, rope start 34" std. 


trial  ball- 
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Remember these engines are specter periect and stanara and 
under factory warranty. Money back guarantee, Order now while 
stocks are complete. Factories—we buy new engines, 


STANDARD DIAL PHONES WITH BELL 
Bell System late model dial phones same 
as used by all telephone companies, Ideal as 
extensthons on any system. Easy to connect, 


2 far $135.00 R for $375.00 
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TRUCK OR BOAT 
WINCH 2000z 


A powerful, compact winch which 
iustalls easily even in limited 
space, Works with any 12, 24 or 22 
volt sVstem. Heverses under power 
—püsitive brake holds load. Drip 
proof cover, Remote control » 
desired, Drum holds 190 ft. of 14 

cable. Speed 50 ft. per minute "A 
terrific wineh at an economy price. 


ms ni nr a . $69. 50 


fhm tied 


Only I Everlite 


9 Charges 6 batteries 
e Charges 3 times faster 
* Charges all batteries 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. ME 
for one year. Send $6.95 $6.95 "i 

plus .65 for shipping— - | | 
Send 10c for big Catalog FREE with order. Prices f. o. b. factory— Send check or MO 
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NEW FROM COMFY-KIT . 


IMPORTED CAR OWNERS 
SAVE ON 


AUTO AIR CONDITIONERS! 


Opel, Toyota, Datsun unit. 
emm similar to Supreme unit on opposite page) 


Special Comfy-Kit models are now available 
for Volkswagen, Opel, Toyota, and Datsun cars. 
You can save up to $100, $200 or even more. 

Comfy-Kit is easy to install, Everything is 
included you'll need. Easy-to-follow instruction 
book — even the loan of tools if you need 
them. 


Thousands of happy Comfy-Kit owners are 
already enjoying cool, comfortable driving. You 
can too. And without spending a lot of money. 

So, if you drive a Volkswagen, Opel, Toyota 
or Datsun, fill in the coupon below, and mail 
today. You'll get a superbly engineered Comfy- 
Kit air conditioner — designed especially for 
the car you drive... just $189. 


CUMFY-ATT ^. Box 8585, Dept.PS 6 
iR Dallas, Texas 75216 
[] Enclosed is $189* for [] Volkswagen Opel C] Toyota 
[] Datsun Comfy-Kit. x fen Et Geek dove 


[] Enclosed is $30 deposit ona [7] Volkswagen [7 Opel 
| [] Toyota [|] Datsun Comfy-Kit. | will pay the balance, 
plus C.O.D. charges when delivered. 


[] Enclosed is $8.00 deposit for a set of four tools, which 
will be returned to me when | return the tools. 


[] | would like to see the instruction book before | order. 
| enclose $1.00 for the instruction book only. | understand 
| this will apply on any future Comfy-Kit order. 


| [] |! would like more information before | order. 


My car is a: - Volkswagen 

1968-69); [] Ope 

[] 102hp (1968:69); | hover [ ] Corolla 
orona p Datsun 67h 1966- 

Ty) e ases ^» LI cane 


*plus state tax where applicable 


1300 (1967), [11500 
| O 55hp (1966-68) B0hp (1968. 69), 
[ ] 60hp (1969), 
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| 80 cars per mechanic," 


Your Outrageous Car-Repair Bills 
[Continued from page 65] 
to work fast on individual jobs because 
the number of jobs they do determines 
their income. Few mechanics work on 
straight salary. 

Witnesses before the committee have 
testified that in most instances, a good 
mechanic can beat the time allowed for 
a given job in the manual. Hart's investi- 
gators found that in most shops about half 


| the current labor charge of eight dollars 
| an hour goes to the mechanic. However, 


instead of earning $160 for a 40-hour 
week, good mechanics make $200 per 
week, or more. This means that you may 
be paying for time that was supposed to 
be spent on your car but wasn't. 

The missing mechanic. Some witnesses 


| indicated that this piecework system of 


payments to mechanics may also be con- 
tributing to the shortage of trained auto- 
service personnel. William W. Winpising, 
an official of the International Assn. of 
Machinists, testified that the average pay 
for automobile mechanics is $3.36 an 
hour. That's far below the wages paid to 
other groups of workers of equal skill. 
Aviation mechanics, for instance, are paid 
considerably better than are automobile 
mechanics. 

Senator Hart noted that other factors 


| seem to contribute to the shortage of au- 


tomobile mechanics. '"There is clearly 
more glamour in servicing a jet" And 
some auto dealers have told him that in 
areas like Detroit, high hourly assembly- 


| line wage rates lure mechanics out of ga- 


rages and into factories. 

The flight of mechanics into more glam- 
orous or higher-paying industries and the 
lack of good training programs has re- 
sulted in a critical shortage of auto-service 
personnel. '"There are 130 cars per me- 
chanic now, while there used to be around 
Senator Hart 
points out. “And the 130 cars are a whole 
lot more complicated than the 80 cars 
used to be." 

These preliminary findings of Hart's 
committee indicate that the car owner 
needs speedy relief to improve the quality 
of auto maintenance and cut wasted costs. 
Senator Hart believes it is already pos- 
sible to develop a program that would 
help to achieve these results. 

What can be done? “The responsibility 


Your Outrageous Car-Repair Bills 
for the bulk of the improvements resis on 
industry's shoulders," he says. “That’s 
because the greatest need is for cars less 
likely to need repair—and that can be re- 
paired more easily as needed. Motorists 
can help bring this about by making it 
clear to Detroit that they put a high value 
on a car so built that it will lower repair 
bills." 

The senator also calls for the creation 
of independent consumer councils—local- 
ly organized groups to provide informal 
mediation services for many of the frus- 
trations experienced by consumers. They 
would mediate complaints so you 
wouldn't have to hire a lawyer and go 
through protracted litigation to get re- 
sults. The mediator might put pressure 
on a repairman or manufacturer through 
publicity if a legitimate grievance is not 
satisfied. 

What can you do? The senator urges that 
you write to your congressman to support 
this program if you think it is the answer 
to outrageous charges. 

While he is reluctant to introduce fed- 
eral legislation to counter car-repair 
abuses, Senator Hart has sent the testi- 
mony taken on flat rates to the Depart- 
ment of Justice and to the Federal Trade 
Commission for investigation. “If a man- 
ual is used only as a guide to govern labor 
costs in auto-repair shops,” he says, “‘fine. 
But if it goes beyond that, if it becomes 
the fixed price to be charged without ref- 
erence to actual time spent, a serious 
question arises." 

And he is disturbed by preferential 
manufacturers’ rates. “If it’s a fact that 
the same job done under warranty is one- 
sixth lower than the one done for me when 
I drive in, I want the Justice Department 
to figure out whether or not this is a vio- 
lation of the law." 

The Michigan senator is reluctant to 
suggest the federal licensing of repair 
shops and mechanics. But he advocates 
state licensing “to restore consumer con- 
fidence in the repair shop." He is con- 
vinced that, in large part, the success of 
his crusade to see that the motorist gets 
his money's worth when he brings his car 
in for repairs “will be judged on whether 
or not we can increase the public's aware- 
ness that something like this has become 
inevitable." E 
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SOME PEOPLE ARE GOING TO PAY 
$200 TOO MUCH FOR THEIR 


AUTO AIR CONDITIONER 
THIS YEAR 


Just be sure it's not you! 
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Comfy-Kit gives you all the cooling power you can use. It's 
trim, sleek appearance actually enhances the looks of your 
car's interior. You can easily install it yourself in a half day — 
and save up to $200 or more doing it. That's like being paid 
up to $50 an hour for your time — and you have the satis- 
faction of doing it yourself. 

You get everything you need for installation — even the 
loan of special tools if you need them. You get an easy-to- 
follow instruction book and a 12-month/12,000 mile war- 
ranty. 

So, let someone else pay those high prices for air condi- 
tioning. You'll get better — more efficient cooling — for a lot 
less money. Join the thousands of satisfied users of Comfy- 
Kit... America's only install-it-yourself auto air conditioner. 
Fill out...and send in your coupon today. Get the jump on 
sweltering summer with Comfy-Kit. 


CIUMFY-/Ef °°. Box 8585, Dept.PS 6 
s @ Dallas, Texas 75216 


_| Enclosed is $5133" for Standard Unit. 
Enclosed is 5148" for Super Unit 
Enclosed is $165" for Supreme Unit. 

, Enclosed is $30 deposit on a O Super Standard O Supreme Unit. I will pay the 
balance, plus C O D charges when delivered 


[] Enclosed is SB OO deposit far a set of four tools, which will be returned tà me | 


when | return the tools 


[_] | would like to see the instruction book before | order. | enclose $1 OO for the | 


instruction book only. | understand this will apply on any future Comfy-Kit order. 
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*plus state sales tax where applicable 


JUNE 1969 


183 


4 lbs. Burns amazing solid oxygen pellets and standard j 
14 oz. propane. Flame exceeds 5000°F. Braze weld, silver , 
solder, melt 14" steel. Complete kit contains: Torch, pellets, | 
propane, protective glasses, nickel-silver braze rods, spark j 
lighter, tip cleaner, instruction in welding techniques. Ideal 

for shops, hobby, metal repair. Professional results. Low- j 
cost SOLIDOX pellets available by mail. SOLIDOX is simple 
and safe. Money back guarantee. Only $34.95 ppd. Write | 
for free brochure, 


SEND ONLY $500 


pay postman $29.95 plus postage on delivery. | 
I 
l 


Name___ . .. 


Address 


State iussa DD  ————— 
a Cleanweld Products Co., Box 1061, South Gate, Calif. ee 


i aaa | 
————— | 
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Zippior-Uo 


ALL-PURPOSE CUTTING AND SANDING DISC 


Zippidi-Do à 
even cuts a file | 


The most versatile power 
tool accessory...ever! 


REM 
y eie 
TN 
LT m eu un A "cá I, — a y 


You can cut through ceramic tile, fiberglass, brick, - 


slate, stone, all metals...even a hard file in minutes 
with the Zippidi-Do cutting and sanding disc. Silicon car- 
bide grains embedded in nylon mesh give it amazing 
cutting ability. And the Zippidi-Do makes a great sanding 
and shaping disc for use on old paint, rust, wood, tile, 
all metals. The Zippidi-Do can be used with any electric 
drill or flexible shaft. It wears and wears and never clogs. 

Complete kit contains Zippidi-Do disc, molded back- 
ing disc, arbor and flanges...only $4.00 at hardware 


stores and depts. Coastal Abrasive and Tool Co., Inc., . 


Trumbull, Conn. 06611. 


Give Your Garden Tractor a Lift 

[Continued from page 136] 
and is easy to work. The last two wheels 
must be added with the plate positioned 
on the channels. All four skate wheels 
needn’t touch at once; weight shifts of 
your load will cause different wheels to 
come into play. 

Lift and tilt control. The mounting 
holes and linkage dimensions of this as- 
sembly will have to be adjusted to your 
tractor. The first step is to cut the quar- 
ter circle from ?i;" plate and drill the 
three through holes. The one in the 
square corner is for the bolt that pivots 
the control handle. The other two are 
for mounting on the hood. Note, too, 
that there’s a hole drilled in the curved 
edge of the plate to engage a spring- 
loaded bolt for locking the handle in its 
rear position. ‘This frees your hands for 
steering, once the load is lifted and tilted 
backwards against the frame to hold it 
in place. Wrap 4” of the handle’s free 
end with tape to form a grip. 

To connect the handle to the lift frame, 
cut a linkage (from 1” flat steel) to 
rough length, drill one end and tempo- 
rarily bolt it under the frame’s cross an- 
gle. Now, try various positions for pivot- 
ing the other end to the control handle 
to achieve the farthest back-and-forth 
travel of the lift frame. Drill the linkage 
for mounting the winch, and permanent- 
ly connect the linkage to the frame with 
the same bolt that attaches the upright 
pulley. 

Finally, weld or bolt the L-shaped 
forks to the lift plate, and run the winch 
cable through the pulleys to the lift plate 
in its lowest position. The weight of this 
assembly is, of course, sufficient to keep 
it at the bottom of the frame until the 
winch is turned. 

I coated all exposed steel with rust 
primer, then finished the rig to match my 
tractor. 

How much will it lift? I've tested my 
rig up to 250 pounds. The limiting fac- 
tors arent so much the frame or the 
winch as the trac itself—especially your 
front tires. But you'll find the capacity 
ample for jobs around your home, such 
as loading ash and garbage cans on a 
pickup truck, moving sacks of concrete ! 
or trucking fireplace logs. Pallets are 
easily made from scrap lumber. 


! 
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[C ontinued from page 123] 


For a truly square T rectangular, tri- 
angular, etc.) opening, a two-part plug 
can be used, as indicated in the drawings. 


In A, the smaller section of the insert has . 


a lip projecting into the slot to help pre- 
vent possible narrowing of the slot along 
that edge. In B, the three inserts have 
smaller elements with flat surfaces. One 
way of making multipart plugs: Shape 
the elements, solder them together into 
an oversize plug blank, then machine to fit 
Vd & i= 


2 


ba 


One use for square hole is shown here: to receive a 
squere rod that can be locked in place with setscrew. 


the drilled hole. Unsolder if required, as 
for cleaning the opening. 

There are various ways of anchoring a 
metal plug. One is to size it so it has to 
be driven or pressed into the drilled hole. 
Often, when it fits the hole snugly but 
not tightly, it can be peened, like a rivet. 
Any consequent distortion of the opening 
usually can be corrected by filing. A pin 
driven into a hole drilled where the plug 
Pw surrounding metal, as in drawing 

pen rotation and helps discourage 
endwise shifting. A screw or two could be 
used instead. Other ways: Anchor the 
plug with solder or a strong adhesive; use 
setscrews, which permit easy later remov- 
al. Nonmetal plugs, such as wood or plas- 
tic, generally can be glued. 

Although straight-through holes of un- 
conventional cross section generally are 
the kind needed in experimental and 
other offbeat work, the method can be 


used for nonstraight types. An inventor . 
once explained to me how, when devel- | 
oping a preformed cable, he made spiral | 


holes through steel dies. After much 
wearying effort, he suddenly hit upon the 
simple scheme of driving a twist drill 
tightly into a hole and breaking off the 
projecting ends. Gs 
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Lutkin lo 1g t give 
ani | T ea um Pag 
long-las Su ing aC cur t Cy 


Long tapes (25 feet and up) make quick work of 
big measuring jobs. 


Measuring a patio, laying out a driveway, setting 
up a garden, planning the addition of a room, 
lining up a fence—these are just a few of the 
jobs that go faster when you use a long tape. 


With outdoor projects of this type, vou are faced 
with conditions that are conducive to wear, rust 
and abrasion. 


Lufkin Banner tapes have cases of sturdy, rust- 
resistant steel, covered with tough black vinyl. 
Steel lines have jet-black figures on a white 
background, protected by a tough, flowed-on 
epoxy coating. A double-roller throat guides the 
line and reduces wear. 


See them at your favorite dealer's. 


GOVT. SURPLUS BARGAINS SAVE rc 590% 7o 


HYDRAULIC PUMP Rated 3 GPM 
fe 06 1500 RPM & 1500 PSI. Cu. In. Rev, | 
ye is .600. Has built-in pressure adjust- 
ment reg, which varies pressure output 
from 1450 to 1600 PSI. Intake port 
44” tube, Discharre port 15^ tube. By- 

pass port ve” tube, Variable delivery. Clockwise or counter- 
clockwise rotation. Produces up to 8 GPM @ 3750 RPM con- 
tinuous. Drive shaft is 54” twelve spline, 414^ mounting base. 
serviceable cond. Tested prior to shpg. Approx. GOV'T COST 
$320,  Shpr. wt. 14 Ibs. Special $14. 50 j 


i Rugged, deluxe winch. Ball bearing con- 
struction thruout motor & gear train, High 
| rear reduction. -Rated cap 3000 Ib. pull. 
i = Keversing switch, Rugged S^ plate steel 

mounting base with outrigger support. 22" L x OF W x 8” H. 

Handles 250° of 14” cable, Built for 12 V battery éperation: 
also operates on 6G V at reduced cap, & speed. For Scouts, Jeeps, 
Trucks, Boat loading trailers, etc. Shpg. wt. 80 lbs. Approx. 
GOV'T COST $490. NEW, 90- -day guarantee, Model E-D. $89.50 


(Stk, +6902) b 
ELECTRIC PUMP WITH CONTROL SWITCH | 
For boats, campers & trailers, Output 300 
i GPH. Can be used LE fuel or water. 
pipe bronze inlet. 12 or 24 V.D.C, a) | 


zi plosion-proof motor, Shpg. wt. KJ Eo | 
Complete with wiring «diagram 
1 GOV'T COST £200. $12.95 (Stk. A 62, | 


NEW! BIG! 1969 CATALOG 


send 25c for amazing catalog with 1000's of 
bargains in hydraulics; electrical, marine, auto- 
motive items, etc. Order from ad. All prices 
FOB Culver City. 50% deposit required for | 
COD. Cal. res. add 5C» sales tax. Include zip. 
Satisfying world-wide customers since 1945. 


| AIRBORNE SALES CO. Dept PS669 


T E 


8501. Stellar Dr., Box 2727 « Culver City, Calif. 90230 


ALL TV-RADIO $ 50 


RECEIVING T U BE S 


e ALL BRAND-NEW, First Quality. All Types 
Available @ Orders Shipped First Class 
Same Day Rec'd, e Unconditionally Guar- 
anteed. e 24 Month Warranty. 


Send $1.50 for ea. tube + 50€ postage 
& handling of entire order. FREE: Write 
for TV Test Chart and Tube List to Dep't PSM-69 


UNIVERSAL TUBE CO. cape may, N.J. 08204 


SAVE MONEY on finest domes- 
tic and imported hardwoods . . . all 
dimensions. Over 1500 items for the 
home craftsman and woodworking 
habbiest. Lamp parts, upholstery sup- 


VEN EERS e TOOLS plies, tile, power tools at discounts. 

SOS UU ETT ICE VEW CATALOG READY 

POWER TOOLS (ETATE 
at Lowest postage. Write... 


Discount Prices! Sanie Ca bept. oe 


2729 S. Mary, Chicago, IIl. 60608 


INVENTIONS—NEW PRODUCTS—ID EAS | 


- DEVELOPED & T EE ARED 
m For Commercial Appeal & Sal 
DESIGN —MARKETING—PATENT SEARCHES-- DRAWINGS 


Second Decade of Reliable Service to E 
N INVENTORS * MANUFACTURERS * ATTORNEYS m 


. "nite States Patent Office former Patent Examiner 
T] Ure Reg eS ren ane of Army former Patent Adriger E 
H Member: Uni ted States Chamber of Commerce 


ii THE RAYMOND LEE ORGANIZATION B 
Wi 230-H Park Ave. New York City 10017 212 MU 6-8500 gy 


g SEND FREE  .;u»ORrANT PATENT ENFORM TION": Hi 


Ir "——O—YO—O——"—— Í———— B 
B adores: cui veswRWwEE WEN SRSEEENG KE E EIE Era wr: ll 
BE ibis vices very eoo State........ vin a M ii 
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Philippine Mahogany, Unknown Wood 
[Continued from page 154] 
fidence. With reasonably sharp saws 
you'll make clean, smooth, accurate cuts 
that need little planing and sanding. 

@ It's easy to plane. You can use hand 
or power tools with equally good results. 
One caution: Plane with the grain, not 
against it. Grains of the softer varieties 
have a tendency to tear. 

e Sanding is a cinch with either belt 
or finishing sanders. Using medium- and 
fine-grit paper, you'll see the figured 
grains pop out, ready for finishing. 

e It bores and mortises, and accurate- 
ly if you use sharp drills. 

e It's a pleasure to shape. You can 
make any of the standard or special mold- 
ing shapes, using your portable router, a 
table-type shaper, or your circular saw. 

e It gives perfect joints. You can make 
tight-fitting, easy-to-assemble joints, us- 
ing hand tools, a portable router, drill 
press, or circular saw. 

è It makes beautiful turnings. It’s al- 
so excellent for carving. Use the harder, 
tougher, close-grained wood; softer, open- 
grained types will tear. 

Finished grain figures are unusual and 
varied. You can finish the wood to en- 
hance its natural beauty, or you can 
bleach and stain it to produce popular 
blond effects. Because of its uniform tex- 
ture it can be stained to almost any col- 
or, varnished or lacquered, and polished 
to a high gloss or a satin finish. You're 
finishing a fine hardwood, so use the nor- 
mal sanding, filling, coloring, and var- 
nishing or lacquering operations. 

Special orders. Retailers stock most 
standard sizes, but distribution is some- 
what limited in comparison with soft- 
woods like white and yellow pine. You 
can order unusually wide, thick boards, 
special grains, and turning blanks. You 
pay a slight premium for this service, 
usually from 10 to 20 percent. 

Importers and their wholesale outlets 
try to keep the lumber separated into 
stocks of light and darker red boards. 
But they do mix species. You'll often 
find softer and harder or tougher wood 
in the same stockpile. So persuade your 
retaller to let you select your boards. 
You can then match the color, select the 
grain you want, and be certain the lum- 
ber is as soft or hard as you need. 


tastes 
expensive 


BUILD THIS MINI-BIKE—YOURSELF 
NO WELDING NEEDED 


Lightweight, Rugged. Compares with the 
finest mini-bike you can purchase. Simple, 
inexpensive construction allows you to as- 
semble your mini-bike with ordinary hobby 
ee uae Illustrated plans, instructions 
and suppliers parts list. Satisfaction ' 

Guaranteed. .................... Plans Only $200 


WESTATE ENTERPRISES 
Dept. $-6, Box 9216, San Jose, Cal. 95117 


LASER PISTOL—351.00, How to build. PHASER PISTOL— 
" mm $1.00, You have seen it on TV, now 

„ build your own—SAFE, loads of fun. 
* Add 25¢ each course for postage. LOW 
l SUMMER PRICES now in effect. Over 
* 200 science projects, Order our new 
catalogue now—only 10¢. Roy Davis Laborato- 
F s, Dept. PS, 118 West Adams St., Jacksonville, 
Florida 32202. 


U. S. Surplus high speed 

milling files going fast. 

NEW, in G.I. packs. Hardened steel, 

for filing, milling, routing, «drillin:—. 

any work in metal or wood. Use in 

wa in. drill, etc. Big tools, from 1% 

1, wide, 
Get these most useful tools now, 

16 tool set—government cost $100... ] 
$ 9.00 to you! 

36 tool set—jrovernment cost 8265... | 

; j | $15.00 to you! 

100 %, GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 


TEXAS SURPLUSC ENTER Ancaster, Fexas ra 146 


uer wear 15/8 07. j m 


Solves Repair Problems 


Durham's fills cracks and holes in 
plaster, wood and tile. Won't shrink 
or fall out. Economical, easy to use. 
Big 4-lb can, only 1.60 at lumber, 
paint, and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.00. Money-back guarantee. Order 
now. Donald Durham Co. Box 
804-U, Des Moines, lowa. 


ENGINE CLEANER 
and DEGREASER 


Just spray it on.. 
hose it off! 


GUNK LABORATORIES, INC, 
5823 W. GETH, CHICAGO, ILL. 60638 


Works with rerular CAR RADIO and AN- 
TENNA! NO special Perd or Installation. 
Mounts UNDER DASH in 5 minutes in 
MT can OR TRUCK. Panel switches IN- 
ST TLY from REGULAR to POLICE- 
FIRE. EMERGENCY Ie dio CALLS—Receives . 
ALL stations In your AREA within range | “reper 
Size only 2"xi15"——Two tone steel cabinet. “ig, — 
SEND ONLY $2. 00 (Cash, (Ck, M.O.) and pay uiid... 
postman $7.95 plus TOU png 
or send $9.99 for ppd Del in USA. PCOMPLE E rendy to clip 
in your CAR with all parts and instructions. One years parts anid 
service Warranty—10 day money back trial tif retnd). AMAZING 


OFFER rood only by mail and from: 
WESTERN RADIO Dept. BPS-6 Kearney, Nebr. 68847 | 


— —À ee 


Buy & Hold 
U.S. Savings and Freedom Bonds 


MONOMATIC SANITATION SYSTEM 
INSTANT PLUMBING 


The Monomatic may he installed in minutes 
E or may be used as a portable unit. It is 
= completely self-contained and needs no vent- 
DJ ing, complicated plumbing or holding tank. 


VACATION BOATS JoB SITES 
HOMES 


TRAILERS, 
CAMPERS, 
MOTOR HOMES 

| am especially interested in the application 
circled above. Please send me complete infor- 
mation. Include exact dimensions and the name 
and address of my nearest dealer. 


NAME 
ADDRESS 


An initial charge of four gallons of water 
will accommodate 80 to 100 uses! Satisfies 


the growing number of regulations to pre- 
vent pollution. From the originator and 
manufacturer of all flushing toilets for all 
Boeing 707 and Douglas DC8 jet airliners. 


Mail to: 


al 
M Monogram Industries, Inc. 
6357 Arizona Circle, Los Angeles, Calif. 90045 
PS6-69 
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Carpenters’ Secret 
Makes Hinge Screw 
Holes Vanish 


(Mr. W.C. B., Norristown, Pa.) 


Fill unsightly hinge screw holes like profes- 
sional carpenters do with PLASTIC WOOD. 
Handles like putty. Hardens like wood. Plane 
it. Sandpaper it. Varnish or paint it 
for perfect finish. Get PLASTIC 
WOOD in tube or can. Walnut, oak, 
mahogany or natural color. At all 
hardware outlets. 


GENUINE 


PLASTIC 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items, 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


* Send $2.00 Pitta Gime 
Today To 9» P, O. BOX 99 . HICKORY 7. N. C. 28601 


PLASTIC 


"oon 


0 


Waid 388 
JEON 


7 cii ae 
2 a DEALER INQUIRIES INVITED 


3 MODELS AVAILABLE 
ALL TRANSISTORIZED 


All models find buried metal objects and sitvnal lo- 
catio thru earphone with loud sound. Detect gold. 
silver, metallic ore, and nuggets of all kinds. Find 
lost coins, jewelry, Indian artifacts, civil war souve- 
nirs. All models guaranteed to equal instruments sell- 
ing for much more or your money back. Each model 
includes sensitive earphone, battery, and instruetion 
hooklet. 

send for FREE pamphlets on the exciting new hobhhxy 
Of electronic treasure finding 


® NEW TREASURE PROBE — $14.88 Ppd. a 
complete do it yourself instrument that we guar- 
antee to work when completed. 

® ORIGINAL ad St He el det BRL ae PIN. BB Ppd. 
completely assembled and MENCE 

è NEW TREASUREPROBE Kii oniy or BB Ppd. 
an advanced model that "Includes a powerful built 
in speaker that automatically is disconnected when 
earphone is in use. completely assembled. 


TO ORDER—send cash, check, or money order. 
$3.00 deposit for C.0.D. In N.J: add 4%, sales tax 


© 1968 TREASURE PROBE DEPT. PBU 
PO Box 64 LAKEWOOD N.J. 08701 


TEE a—— -— —Á —— eee ——  -— Oe — € — — — — — —X—— -— ——— 
— — a I— — —— -— ee ——— — — — — —— ———" — — € 
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Router Rides a Track 
[Continued from page 156] 

'The wooden spacer blocks let the cradle 
clear the work when angles are fastened 
on top for anchoring the guide rollers. 

'These four rollers may be brass or alu- 
minum—or you can use nylon aircraft- 
cable pulleys, instead; these can often be 
obtained at airports or from any aircraft- 
parts supply house. Since they may have 
a different diameter, you may have to alter 
the spacer blocks to suit. 

'The track on which the cradle runs can 
be made of larger aluminum angle—or of 
tee, as shown. The two lengths are yoked 
together with 54” aluminum rod—or with 
threaded rod, by using nuts on both sides 
of the angle. 

To assure correct alignment of the cra- 
dle at the center of the track, we turned 
a short piece of l4"-diameter rod to a 
sharp point and inserted it in the router 
chuck. With the cradle riding the track, 
we adjusted the depth of cut so the point 
would scribe a line on the work surface. 
We then marked the right side of both 
the cradle and the track so we would al- 
ways set the cradle on the track in the 
same position. The simple wooden guide 
shown in the photographs was made to 


| fit over the track and align with the cen- 


terline of the dado or groove to be cut. 
Its an H, with the crosspiece equipped 
with a handle. The two end members are 
identical, kerfed to accept the vertical leg 


| of the track, their noses trimmed to line 


up with the centerline. 

To use the jig, position the track with 
the guide and clamp it to the stock with 
small spring or C clamps. Place the 
router and cradle on the track, flick the 


| switch, and push it across the stock. Eis 


All elements of jig are shown above. Track can be 
of any length. Top one, here, will reach across a 
4-by-8 panel. Shorter one is handier for smaller work. 


| 


DrGrabow FIRING 


A dozen pipes in one! Interchangeable bowls make 
Dr. Grabow’s Viking an entire collection of fine pipes. 
Extra bowls are only $1.50 and available everywhere. 


LOOKS COOLER... SMOKES COOLER 


INTERCHANGEABLE | 
BRIAR BOWLS $ 
: | 


uet Ye 


Splits Big Profits from 
toughest woods — Ends — — £. 
Splitting Drudgery T— 
with 18 ton 


hydraulic power! 


7 H.P. trailer unit squats under power to load logs without dead lift, 
Has 2 speeds, auto-shift, auto-stroke. 26" ram travel splits logs up 
to 34", any diameter — with extended frame and adjustable wedge 
splits up to 60". NEW LOW COST Economy model for farmers and 
small wood lots. Also ask about the 60L Series for logs up to 84 ft. 
long—Details free. 


Piqua Engineering Inc., Dept. K, Box 605, Pinus, Ohio 


Sete 


[WRIST ROCKET - 


AMERICA'S Pat. 
|HARDEST U.S. 
HITTING SLING 


Range 225 yd.—232 fps Ww 
Matched spare rubbers 
and pouch assembly, $1.00. 


Write WRIST ROCKET | C 
2654 44th Ave. PS 


af. -— Et. 
ve ias 


ET. 


$*. 


00 Post Pd. 
. No C.0.D. S 


Columbus, Nebr. 68601 


POKER PLAYERS 


Dr. Wallace's new 100,000-word hard- 


TORTA 


bound manual, POKER, A GUARAN- 
TEED INCOME FOR LIFE by using the 
ADVANCED CONCEPTS OF POKER is 
now available for $9.95 postpaid. 
FREE brochure available. | & O Pub- 
lishing Company, Box 644-X, Wilming- 
ton, Delaware 19899. 

No Risk—10 Day Money Back Guarantee. 


Always include your Zip Code 
when —Ü advertisements 


| 
| 
| 
AUTO TOPS, were $69 . | 
CARPETS, were $38 . e" | 
SEAT COVERS, were $36 . | 

TONNEAU COVERS, were $39 


R & T Eo. 2334 First Ave., 
N. Y. (212) 722-9603 


New York, 
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BUY GOV'T SURPLUS 


Er 


SAVE TO 85% 


Coat 
Over $27.38 


$7.95 


Over $11.09 i XN ens 
e (ITEM 5670) -- Harvest ros 
werns without digging, clear $25.95 
ivate ponds of coorse fish. | e { ITEM 5571-À) - - Powerful, | è (ITEM 5715-M) -- Genuine 
Fond cronked unit puts out 110- boll beoring unit. Use with worm | egg Pi ra gy ag dial tele- 
VAC. Crectes powerful electrical gear winches, build hoists, phones. Ideal for use os ex- 


field in ground or water. Ideal 
for experiments, shocking fun at | 
fy'n3" x 


Üperates on | 
6 to 12 volts DC. 20 to 1 geor 
rotià, fully reversible. 130. ui 
RPM 86.12 VDC. Shoh 5. 8" d. 
"E rt diam x 15". Shpg. 


tension phones, for use on private 
systems, etc. Work on c 
mercial telephone system. 
ditioned, tested, guaranteed. 
cellent condition work like new, 
Shipping weight 9 | lbs. 


electric cors, etc. 


ies, etc. SAFE, 
ie = 3 lbs. 


i Send 25 
rou IPMENT M 
Č 


TI - | 

ae MN ipt 1000's Of Bargains; Surplus, Excess Inventory, 

a ver. Brand Name Equipment 

BARGAIN  Wiaches © Gear Meters © Surveying Instruments 
CATALOG Compressers e Telephones e Binoculars e Electronica e Many Others 

z "SATISFACTION OR MONEY BACK GUARANTEE" 


SURPLUS CENTER | "PS-069 Lincoln, Nebraska 


Zip Code 68501 


cen mag ttm 


LEARN TAX PREPARATION 
NOW WITH H&R EXt*xect 


GET READY TO EARN UP TO 


$700 


PER MONTH 


Learn tax preparation in your spare time at 
home with H & R Block, America's largest 
tax service. Get ready now to make up to 
$700 a month next tax season as a tax pre- 
parer. Join the ranks of successful H & R 
Block graduates who occupy a respected 
position in the tax preparation field. No 
previous training or education required. Ideal 
for retired people and/or men and women 
seeking full or part time income. Job oppor- 
tunities available for qualified graduates. Low 
tuition cost includes all supplies you need 
for this complete home study course. Write 
for free information. No salesman will call. 


TELOCK | — 5 5 
| TAX TRAINING INSTITUTE | 
| 4410 Main Street 303-69 Kansas City, Mo. 64111 


Yes, please send me without obligation full de- 
tails on your home study course for income tax 
preparation. 


State_______Zip 


EEE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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HEAVY DUTY 
WELDER 


“BEST FOR THE MONEY" 
Lifetime 
Guarantee 
Money Back 
Trial 


WELD, BRAZE, SOLDER, CUT, ONLY $1855... 


ANYONE CAN USE. No experience needed. Make or repair 1.001 
items, Operates on 110 V. line. for pennies. No tanks or refills 
to buy—produces to 11.000° heat. Twin Carbon Torch controls 
heat fer each job. YOU CAN'T GET A BETTER LOW COST 
| WELDER, 590,000 in use. LIFETIME GUARANTEE. If inop- 
erative, simply return, We repair or replace and ship free. COM- 
PLETE, READY-TO-USE. YOU GET: heavy duty welder in rug- 
ged metal cabinet, ground clamp, cables, combination tereh anid 
rod holder, welding manual and helmet, plus Free $2 pack 
“TOUCH WELD” rods for instant and automatic arc, brazing 
rods, 144°" carbons, solder and flux. 


| Additional Extra $2.00 pack welding & 
| . brazing rods, carbons, flux and solder 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 


Send only $2.00 and pay $16.95 plus C.O.D, & delivery charges 
or send $18.95 and We pay delivery in Continental U.S 


FOUR-WAY WHER LZ 


1810 S. Federal Street Dept. R3-F Chicago, Illinois 60616 
HEARING AIDS 
75 OFF prices 


LARGEST SELECTION of tiny, 
all-in-the-ear, behind the ear, 
eyeglass and pocket models. 
FREE HOME TRIAL. No obli- 
gation. Money back guaran- 
tee. No down payment. Easy Mi. 
terms. No salesmen or deal- Moses. 
ers. Order direct and save 6596. Write for free catalog. 
PRESTIGE, Dept. D 35, Box 10947, Houston, Tex. 77018. 


IRRIGATE « DRAIN e SPRAY » CIRCULATE e» All-metal, 
rust-proof XB. Stainless shaft. Use 1⁄4 HP or larger. 
1 HP for up to 5,200 GPH 60’ high or 3,000 GPH from 

25’ well. 11A" inlet, 1" outlet. For belt or direct 
drives .......... oe 12.95 


Type P won't rust or “clog. "Bronze bearing. 
, Hundreds of thousands in use. Up to 2,400 

GPH, 1" inlet. 34" outlet. . ..$8.95 
P'pd. cash with order. MONEY BACK GUARANTEE. 


LABAWCO, Box 4, Belle Mead, N.J. 08502 
e BUILD THiS MINI-BIKET | 


Plans reveal step by step details! 


SN © BUILD A RACING KART! 


can buy used Build frame for less than $10! 


| 

| 

| "uw 

engines $15 up, £^ Gem pas CF La | 
a | 

B 


new engines $30 | 
with FREE con- 


fidential list and p7 ‘indicate type or 
ie vonrslühe MEG D for brochure Ser plans: 


order your plans 


a 


27 à SSS 


2N — 


Write for v a | 
FREE d iL 

CATALOG € = i Low as $4.95 

Traps without inj injury squirrels, chipmunks, rabbits, mink, fox, rac- 
coons, stray animals, pests, e etc. Pas for every need. Also traps for 


re sparrows, piseon. rabs, turtles, quail, etc. Save on our low 
actory prices. d nó iade Free « catalog and trapping secrets. 


MUSTANG MFG.CO., Dept. N-45, Box 10880, Houston, Tex. 77018 
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Fly Your Own Plane 
[Continued from page 61] 

Engine time. Low engine time since ma- 
jor overhaul is a major attraction in a used 
plane. Try to get a plane with such an en- 
gine, but don't overlook the fact that what 


| a flying club or school may consider a 


high-time engine will still have years of 
use left for a private owner. 

The Lycoming engine in my Colt had 
1,000 hours on it. At that time major over- 
haul was recommended at 800 hours, with 
extensions to 1,200 hours permitted. Since 
then, Lycoming has extended the time on 
this type engine to 2,000 hours. Even now 
it will take me 10 years to get near that 
total. If I put aside one dollar for every 
hour I fly I'll easily have the $800 it may 
cost me when the next overhaul becomes 
necessary. 

A full instrument panel. One such as I 
have on my Colt is a good thing to look 
for. Every aircraft has indicators for air- 
speed, rate-of-climb, turn-and-bank, en- 
gine r.p.m., and fuel. What you want in 
addition is a gyro horizon and a gyro 
compass. In choppy air, a magnetic com- 
pass can bounce like a go-go dancer. And 
on a hazy day over the water, you'll find 
the gyro horizon the best thing since they 
invented miniskirts. 

Radios are another thing. I have a VHF- 
3 Superhomer that in past years got me 
into busy airports such as Friendship In- 
ternational in Baltimore. But now you 
need more crystals, what with different 
approach, tower, and flight service fre- 


| quencies. It doesn't pay to try landing at 


one of the 300 controlled airports unless 
you have a modern radio. It will cost $400 
used or about $700 new. Of course you can 
plan to stay out of these larger airports for 
a while until you can save up or afford 
better avionics. 

When you zero in on the plane you want 
to buy, pay an Aircraft and Powerplant 
Mechanic his $10 to $25 fee to examine 
the plane thoroughly and “punch-test” 
the fabric. Have a title search made 
through the Federal Aviation Administra- 
tion in Oklahoma City—any reputable 
dealer can have it done for you. Check 
out the plane's airworthiness logs, equip- 
ment list, weight-and-balance data, main- 
tenance manual, and file of necessary ser- 
vice bulletins. 

Good luck and good flying. EH 


selection of products available by moil for Popular Science readers 
guarantees. Order directly from 


All merchandise sold on a money back 


| with ultra-modern methods—fast! 
| less of age, skinny or overweight, 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of | 


bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, 
& legs. Learn secrets on trimming the waist 
Regard- 
we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-32 
Northeastern, Dearborn, Mich, 48126. 


PEG-O-CLIP 
ENDS WORKSHOP CLUTTER 


shoulders | 


A universal holder that can be used with 


|! venient— Versatile. 


instant coffee, spice 
Holds tools, kitchen 


baby food, mustard, 
or mayonnaise jars. 
utensils, sewing supplies; 
peg board, shelves or walls. 
10 for $1—or 


Strong— Con- 
30 for 


can be used on | 


Air ec 


ucts, 


advertiser. Ene REINA SH AL CN 


HUGGER HOOKS ... END HOOK 
FALL-OUT! 


Hugger Hooks are positive locking. Now 
you can remove a hammer, wrench, any 
tool or utensil from perf-board without hav- 
ing the hook fall out! Yet, they are easily 
removed for resetting without wear or dam- 
age to board or hook. Ideal for workshop, 
kitchen, storage. Package of 8 is $1 ppd. 
(Plastic covered are 4 for $1). Specify 
whether Va" or Va” board. Roman Prod- 
Box 891- P6, Golden, Colo. li 


Thousands of. 


; exciting tool 
"7 values! 


T A 
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| SILVO (BRAND NAME) TOOL CATALOG 


| Thousands of Exciting Tool Values! Stanley, 


Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25« for our big 132 page tool catalog to- 


| $2.50. Postpaid. No C.O.D.'s. McGregor ; 
‘ | Ar M day. Silvo Hardware Co., PSD-6, 107 Wal- 
Enterprises, Box 98, Alba, Michigan 49611. | et philadelphia; Pa. 19106. 


| low cost. 


| results you're looking for. 


| phone 


GET MAIL ORDER RESULTS 


Mail Order Advertisers: Popular Science 
Monthly offers you top-flight results at 
cost. If you sell to men, find out how 
Popular Science can bring you the kind of 


ity market in the science-mechanical field 


with an ad in our next issue. Write or tele- | 


today for complete information. 
Harry Fleischman, Popular Science Monthly, 
355 Lexington Ave., New York, N.Y. 10017. 


| Phone: 21 2-687-3000. 


Reach the qual- | 
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HOW MANY HANDY DANDYS 
DO YOU NEED? 


Handy Dandys are plastic caps that snap 
onto pegboard and hold quarter-twist glass 
jars, such as used for baby food and which 


can usually be had FREE! Ideal for storing | 
all kinds of supplies, parts and small tools. | 


Sample pack of caps only 8 for $1 — 36 
for $3.50 — 72 for $6.00 — 500 for $36.50. 
Postage prepaid in U.S.A. No C.O.D.'s. 
Wickliffe Industries, Inc. P.O. Box 


| PS-6, Wickliffe, Ohio 44092 
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| NEW PATENTED OPTIONAL-PAY GAME 


'"DISCOUNT''& Buy, sell, bluff, demand dis- 
counts. Play the players, not just the board. 
Family. Up to 7 players. 120 point board, 
plastic coated backwrap, heavy metal full- 
dimensional tokens, S55" dice, polystyrene 
claim flags, ''Catch'', ''Lucky'', ''Maybe'' 
Cards, ''money'', illustrated rules. Intro- 
duced locally 1967, offered here for first 
time nationally, Satisfaction guaranteed. 


$4.99 postpaid. 3 Ibs. Corpening Game Co., | 


Granite à A a= 28630. 


RAFT-EZ ADJUSTABLE RAFTER TEMPLATE | 


RAFT-EZ (Patent ==3,373,496) makes it 
simple for anyone to lay out a perfe 
rafter, Pays for itself on one job. Adjusts to 
13 roof pitches, 3-12 thru 9-12, marks all 
cuts for 2x4 and 2xó rafters & sets correct 
depth of seat cuts automatically. Made of 
aluminum. Simple instructions & rafter 
length chart furnished. Order Today, $4.95 
ppd. Minn. Res. add $.15 tax. Satisfaction 
guar. Nelson Industries, 
Magnolia lane N., 


Minneapolis, Minn. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- | 


utes I'll prove you can slap on 4" of muscles 
to your chest —3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 


| building miracle when you send for my free 
course. Send only 25¢ to cover postage and | 


handling to Joe Weider, Dept. 100-69D2, 


531 32nd St., Union n City, N.J. 
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ct | 


Dept. PS-69, 1050 | 


MAIL 
ORDER 


SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee, Order directly from advertiser. Please include zip code. 


= WIRELESS || 7 ngu . NOW-PRICED LOWER 


TRANSMITS maai 
| TO 100 FT. 
AWAY ... 
PLAYS THRU A 


e It's a baby sitter! a 
e It's anight watchman! | 
e it's a bird-song bug! 


low introductory | 
price—only i 
$24.98 ppd. e 


A marvel of electronic min- 

jaturization—only 115” high, 

15” thick—but ultra sensitive 
in performance, Picks up even i 
a whisper and transmits 100 ft. away 
clearly thru any FM radio, No more ex- 
pensive, cumbersome equipment! In the 
nursery, it's a dedicated baby sitter. Near 
a window, it's the first night watchman 
guaranteed not to go to sleep. In a tree 
branch, it's a thrilling broadcaster of se- 
| cret bird songs. On boats, it's a life-saving 
ship-to-shore message center. Engineered 
to last. complete with 13V Mercury bat- 
tery in handsome brushed aluminum and 
high-impact ote case. Send today! 


Guaranteed brand-" 
new surplus. Durable heavy-duty neo- 
prene rubber. 5’ size—2 for $1 4+ 25g 
pp. 10 size—$1 -+ 25¢ pp. Great fun 
at beach or play. Huge 25’ size: Inflate 
with auto air hose or vacuum cleaner 
or fill with locally available gas. Fly 
advt. sign high in sky. Terrific crowd 
gatherer for sales, openings, sports, 
meteorologists, etc. Nat'ly adv. at $10 
—now only $4-+ 50¢ pp—2 for $7 +- 
$1 pp—3 for $10 + $1.50 pp. No COD’s, 


NOVEL 31-2 Ave. Dept. B22, NYC 10003 
|. SAFETY 
CHUCK 
KEYS! 


Pro-style - Automatic 


Batting Practice Machine 
battery operated — with 10 $9 98 
plastic balls & bat. Safe indoors! * 
A boy's dream come true [and his pop's, 
too)—his own batting machine! Serves up 
balls automatically, just like the ones the 
big leagues use! Battery-operated machine 
pitches 10 realistic polyethylene balls with 
adjustments for height of sluggers, and dis- 
tance adjustments for speed. Specially con- 
structed hollow balls, completely safe in- 
doors, stay round no matter how hard 
they're hit. 
With polyethylene bat, 10 balls. (Uses 
single flashlight battery, not included.) 
$9.98 plus 75c for postage and 
handling. 
Prompt shipment. Satisfaction guaranteed. 
Send check or money order—no C.O.D.'s. 
Send for FREE color catalog of unique gifts. 


Only $24.98 p 


rompl shi ppr- Satisfaction guaranteed. 


Free color catalog with order. 


A MAN'S WORL 


DEPT.PY-69°* 7 DELAWARE DRIVE 


LAKE SUCCESS, N.Y. 11040 


MOMENTOS of the infamous 3rd 
REICH. 10"x12"x115" Cast 
HEER Wall plaque. Hronze 
finish with wood grain 
frame. While they last 
$6.00 Postpaid. 


Our fully illustrated relie 
collectors CATALOG of... 

Helmets, Hats, Medals. Pins, 
Badges, Books, Photos. roe "d 
ers, M anuals, Stamos, Flags 
Decals, Arm Bands & other 


common ———— —mo- 
Y 


SLEEP SIX INEXPENSIVELY 


The main materials list consists of 1 front 


| window e 5 ea. 34” x 4' x 8 


| en, 78" piano hinte e 4 ea, 258" x 28" 16 
gauge e 2 ea. Canvas cover e 1 back door 


| Camper fits most S' pickup beds. 


Optional: front window, back door, sleeping 


vents, aluminum sidin 


ne 
Complete plans $4.95. Add tax if required]| 
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Sen caer or money order—no C.0.D.'s. 


hard-to-find items. sip rig age VW itn order 
or Air Mailed to vou for $1.00. W.W. 22-5 
Ltd., Box 2063, St. Louis, Mo. 63158 


HOBI.: Dept. PY-69 


7 Delaware Drive 
Lake Success, N.Y. 11040 
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ReNu, 1542 E. Mayfair, Orange, Calif. 92667 | RRRA IRNAN zs 


When Writing to | 


| guarantees at least 
| TWICE THE DETEC- 
| TION ABILITY of any 


Pu n a a 


3| wood, rock, etc. New 


“eee | available only 
255» | from VIKING. 
$| Only detector in 
$ | this price range 


NOWI POSITIVE PROTECTION 
AGAINST FLYING KEY INJURIESI 
The instant hand pressure is released the 
key automatically ejects itself! The new 
MIRACLE keys feature a patented spring- 
loaded ejection device which prevents the 
key from remaining in position after 
chuck has been tightened. Keys are de- 
signed to fit all sizes of Jacobs and Su- 
preme chucks. Safe, even for children. 
Specify when ordering: 1," (KG) only 
$2.00; 35" (K-32) only $2. 50: 15" (K-3) 
only $2. ^15 each postpaid. FREE literature. 
Send check or M.O. payable to: MIRACLE 
INSTRUMENT  CO., Dept. PS, 1569 


Third Avenue, New York, N.Y. 10028. 


TREASURE & COIN DETECTOR —.— 


10-DAY FREE TRIAL 


New electronic circuit 


detector in this price i 95 
range or your money PMO 
back. Find gold, silver, 


À Pil 
coins, old weapons, ete. | H 


2 


agree it will out- 
perform any detector 
costing TWICE this 
low price or return in 
10 days for refund of 
cost. Only VIKING 
dares make this offer. 
Fully transistorized, 
uses ordinary 9V battery, 
weighs 2 pounds, Gives 
loud, clear signal when 
object is detected. 
NOTHING ELSE TO BUY. 
Complete, ready to operate. 
Send $29.95, check, cash or 


Works through earth, FH 
beach sand, water, 


circuit gives more i} 
power, more depth. f 
Not a “probe” type ji j 


Toms 
USE 
X: "h 


but a fully elec- 

tronic, 1969 model 
detector never EN 
offered before and 


um 
in m; 


sold on 'j/ M.O. for postpaid shipment 
unconditional  / i or $3.00 and pay postman 
MONEY BACK /// $26.95 plus small C.O.D. when 
GUARANTEE! / amend. 

You must [ 


VIKING DETECTORS 


Dept. V-3, Box 10880 
Houston, Texas 77018 
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CLASSIFIED ADS $1. 15 per word 
advance, Minimum ad, 10 words. A 


1 AUTOMOBILES & 
MIDGET CARS 


ELECTRIC Car Conversion information 
$5.00. Tak & K Service, 5307 Robin Drive, 
Greendale, Wisconsin 53129. 

REVOLUTIONARY New Publication on 
driving techniques. Over 200 lifesaving 
methods to avoid accidents. Send only 
$1.98 for each copy to: Burch, Box 3710. 
Stanford. California 94305. 


PLE] 


HOW TO TUNE UP YOUR CAR. Our 
experience gives easy to understand know- 
how. $1.00—G & B ASSOCIATES, P.O. 
Box 398, Hasbrouck Heights. N.J. 07604. 


2 AUTO SUPPLIES & 


EQUIPMENT 


AUTO Parts for old cars and new. All | 
makes. Catalogue $1.10. Antique Parts, 
Milwaukee, Wisconsin 53204. 

CROSLEY And Foreign Car Parts Dis- 
counts, Service. 616 Burnside. Inwood, New 
York 11696. 


REPLACE Dangerous bumper jack with 
mda fast-action LIFT-O-MATIC. $14.95 
postpaid. Write: SizorJack Company. Box 

, Cuyahoga Fails. Ohio 44222. 


MAEE Cold or Hot Drinks. Pour in 
and Select Self Powered Portable Unit 
Charges From Auto or 110. Feeley, 150-15 
Ave.. Iberville, Quebec, Canada. 

INVEST $10.00. Save cent a mile or 
money back. Free details. Berger Humid 
Gas Saver. Erskine, Minnesota 56535. 


a 


AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper. Precut 
Kits. Blue Prints. Supplies, Literature 10c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


PICKUP Camper, Trailer or Pickup- 
Cover... Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. Econo- 
line Bus or Van, Bus Conversion drawings. 
$2.95 each. Satisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply. 99-J Glen- 
wood, Minneapolis. Minnesota 55403. 


3 


CAMPING trailer kit. Tent top. 16' size 
$333. Complete do-it-yourself plans with 
15 photos $3.00. Circulars 15c. Stratford 
Trailers, 376S, Stony Creek, Conn. 06405. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES | 


BUILD Your Own Minibike! NO WELD- 
ING REQUIRED!!! Plans $2.00. Westate 
Enterprises. Dept. PS-6, Box 9216, San 
Jose. California 95117. 


SNOW Vehicle & Kart Catalog Hop- 
up accessory—speed and performance 
equipment—manifolds, engine mounts. ex- 
haust systems, Send 25c. G.E.M. Products, 
496 East St. Charles, Carol Stream. Illi- 
nois 60187. 


HONDA 50-90-160 Speed Equipment. 
Cams-Big Bore-Stroker. Columbia Engi- 
neering, 2105 E. 37th St., Los Angeles, 
California 90058. 


er insertion, 
vertisers using P.O. Box 
number in ad must furnish complete name & street address 
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"Popular Mechanics" 
featured June 1987 issue. 


parts, engines; factory discount prices. 
Catalog 25c. Gilliom Mfg.; PSC: St. 
Charles, Missouri 63301. 

RALEIGH Bicycles, parts & accessories 
3-5-10-15 spceds. folding bikes, gai eia 
tandems, unicycles. Send 50c for catal 
Stuyvesant. 178 First Avenue, New Yor 
City 100 10009. 


MOTORCYCLE urn Signals.  Acces- 
sories. Catalog 25c. Houston. PS. Lockport, 
Illinois 60441. 


——— — — — 


MOTORIZE vour ‘Bie cle with Lawn 
Mower Engine. No Welding. Easy Plans 
$2.00. Motor's. Box 415, Baraboo, Wiscon- 
sin 53913. 

CONVERT Bicycle To Motorbike! Plans 
—$2: Go-Cart Plans--82, Go-Byk Indus- 
tries. Rothsay, Minnesota 56579. 


5 AVIATION 


HOMEBUILT: ‘Real ‘Enclosed Helicopter. 
24 Pages Ideas, Information, $2.50. Build 
"Executive'' Helicopter. Drawings. Speci- 
fications. $2.00. Helicopter DT clopment, 
Box PS147. Washington, NA. 0788 

BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land water, 
powered by ordinary lawn mower engine. 
Easy to build. Fun to fly. Complete vy 
Kit Brochure, and Photo Review $3. 
Write: Herb Bartlett, Box 3234-B, geite 
dale. Ariz. 85257. 
HELICOPTER. One-man. Portable. In- 
formation 10c. Kit information 10c. Photos 
25c. Three-view drawings 25c. Plans $1.00. 
Compcop, Box 1267, Redwood City. Cali- 
fornia 94064. 


500 ANTIQUES Plans. Kits, Selling Out 
Fast. Catalog 50c. Cleveland Models, 
4506PS Lorain, . Cleveland, Ohio 44102. 

AIRBOAT. Propellers: 
Kits, Supplies. 
board Airdrives. 
Maxwell, 
76105. 


6 ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers. trackers. rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 32. Colorado 81240. 

ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes ones — Para- 
chutes — Launchers. New c Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 


Engines, 
Complete Airboats. Out- 
Catalog $1.00. Banks- 
Box 3301-G,. Ft. Worth, Texas 


Plans, 


Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 
EARTHRISE Above moon—seen from 


Apollo 8; beautiful poster 26x30". $2.00. 
Dealers: 'free sample. Green Cheese-PS2, 
1408 E. Grand River, East Lansing. Mich- 
igan 48823. 

LIQUID ‘Rocket Plans $2. 98. Misatéuf 
Rocketry Magazine. 50c. Catalog 25c. Star 
Space Systems, Box 1101, Glendale, Cali- 
fornia 91209. 

FLYING Saucers NASA vicinity photo- 
graphic proof S1.00. Spotters. Box 33281, 
Houston, Texas 77033. 


POCKET Planetarium. Amazingly—Star 
Names. Constellation Figures, Planet In- 
formation ‘projected’ on the night sky. 
$2.98 ppd. Order on ten day return or send 
18c (stamps) for information. Tri-G Com- 
pany, 1731 Washington. Venice. Cal. 90291. 
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7 BOATS, INBOARD & 


OUTBOARD MOTORS 


PLANS. Ful] Size Patterns. Frame Kits 
with step-by-step instructions specially for 
amateurs. New "Glen L'' Boats 8' to 36’ 
Sail, Jets, Inboards, Outboards. Cruisers, 
Houseboats. Hot Boats. Catamarans, Hy- 
dros ''plus'" boat trailers and a camper. 
Send 50c for complete catalog. New ''How 
To Build Boat Trailers" Book $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Bellflower, 
California 90706. 


NEW. used, 
rine conversions, 
Stokes Marine Supply, 
water, Michigan 49036. 


^ NEW 1968 McCulloch and Other Out- 
boards. 4 H.P. $108.00. .. 7'2-$224.00. 
9 Electric Start $288.00 18-8316. 00 
40 Electric $514.00 . . . 65 Electric $698. 00 
. . All Sizes . . Literature 50c. Elec- 
tra Marine, 1427 Broadway, Brooklyn, New 
York 11221. 


BOAT PLANS, FRAME KITS, 

BOAT KITS. World's largest catalog— 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts. Deep vee's. Catamarans, Tri- 
marans. Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers., large 
selection of inboard and outboard Hy- 
droplanes. Send $1.00 for large new plan 
& kit catalog or $2.00 for catalog plus 
Boat Builder's Guide. Clark Craft Boat 
Company, 16-S Aqua Lane, Tonawanda, 
New York 14150. 


^ PROFESSIONAL Marine Engines from 
Star Marine kits. Engines—Gears—Props 
—Everything necessary for your boat pro- 
pulsion. Write for free brochure. Star Ma- 
rine Engine Works, Berkeley, Calif. 94710. 


FREE catalogue—plans for canoes, ka- 
yaks, accessories. Quicksilver, 115 Mc- 
Gavock Pike, Nashville, Tennessee 37214. 


^ FIBERGLASS Canoes. Four Exciting 
Models. Easily Assembled Kits. $39.95 up. 
Factory Direct. Free Literature, Riverside 
Canoes, Box 5595-CF, Riverside, Califor- 
nia 92507. 


FREE 1969 Catalog—Gray inboard, in- 
board-outboard marine engines. gasoline 
and diesel. Graymarine Corporation. Cold- 


water, Michigan 49036. 


BOAT Kits. Molded Fiberglass. Save 
money—assemble yourself. Factory mold- 
ed sections bond into one-piece craft. 30 
models—14' to 33’. Cruisers. Runabouts. 
Houseboats. Sailboats. Big line  acces- 
sories, motors, trailers. Easy terms, Free 
88 page catalog. Luger. Dept. AC-69, 9200 


rebuilt marine motors. Ma- 
fittings. Free catalog. 
Dept. 23, 


Interstate 35 W South. Minneapolis, Min- 
nesota 55431. 
FIBERGLASS, Resin, Foam. Brass. 


bronze screws. Prepaid. no tax. Boat plans 
Catalog 25c. Stiles. 11-S Mantua Hts., New 
Jersey 08051. 


MARINE 4& Trailer Supplies at Dis- 
count. Walters Marine Supply. Inc.. 2320 
Deepwood Drive, Wilmington. Del. 19803. 


PLANS, Full- Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. Send $1.00 for new 96 page cata- 
log of over 80 designs. 8' to 36' Sail. Jets, 
Inboards, Outboards, Cruisers, Houseboats, 
Hot Boats. Catamarans, Hydros ‘‘plus"' 
boat trailers. New ‘‘How To Build Boat 
Trailers" book $4.00 ppd. Glen Marine, 
9152 Rosecrans, Belliewer, Calif. 90706. 


KAYAKS—One man $21.00; two- -man 
$26.00; Sailboat $45.50. Exciting Sitka 
Kayak Kits known world wide for speed 
and safety. Assemble in one afternoon. 


SPECIAL SWITCHES—For tools, fans 
& appliances. Catalogue $1.00. Roth. Box 
172. Lansdowne, Penna. 19050. 


APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco. 109. South 20th Street, 
Birmingham, Alabama 35233. 


10 WELDING, SOLDERING 
WELDERS — 110/220, 150 Amperes 
| $53.50. Morris. 1070 Inner, Schenectady. 


Cold- | 


SS 


Free pictorial literature. Box 582-S, Wil- | 


loughby. Ohio 44094. | 
Cata- 


200 BOAT Plans, patterns, kits. 
logs: Powerboat $1.00, Condensed 50c. Sail- 
boat 40c. Marinecraft. Box 161-P, Brigh- 
ton, Massachusetts 02135. 


KAYAK Boat kits, Nylon hull never 
needs paint or dope, assembles in one 
day. Fast & easy to handle. Circular with 
photos 15c. Stratford Trailers, 3765, Stony 
Creek, Conn. 06405. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send 52. Refundable. For For- 


mulas, Equipment Guide. Operation Data | 


And Catalog. HBS Equipment Division. 
Dept. NT, 3543 East 16th, Los Angeles, 
California 90023. 
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New York 12303. 


11 DO-IT-YOURSELF 


DO-IT-YOURSELF Simplified-Central 
Air-Conditioning. Approximately $400 for 
homes with forced Air Furnace. Write for 


step-by-step brochure. McGraw-Edison 
pee 709 N. Clark Street, Albion, Mich. 
49224. 


X BURGLAR-Fire Alarm supplies and in- 
formation. Free Catalog. Protecto Alarm 
Sales. Box 357, Birch Run. Mich. 48415. 


WATER!!! Drill Your Own Well the 
easy, economical way with Amazing New 
Invention, Save 75°. Free information. 
DeepRock Drilling Company, Opelika, Ala- 


bama 36801. 


‘RUGS, Upholstery Cleaning — Home, 
Cars. Boats, Aircraft. No Machines needed 
—Clean 30 m yds. $3.00. Glamourclean. 
2081 E. 53rd St., Brooklyn, New York ] 11234. 


— BUILD Your Own Beautiful Brick B.B.Q. 
Simplified Step Er Step Instructions. 
Cooks 1 To 15 Steaks. Plans $1.00. Rem- 


bowski, Box 337, Newbury Park, Cali- 
fornia 91320. 
WATER! Drill Shallow well. Under 


$25.00. Sample instructions $2.00. Arwel, 


Box 236. Hasbrouck Heights, New Jer- 


sey 07604. 


12 HOME CRAFTSMAN 


FREE! World's largest leathercraft cata- 
log. Hundreds of Make-it Ideas. Tandy 
Leather Co., Dept. J-67, Fort Worth. Texas 
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*FREE Catalog—over 10.000 handicraft 
items. Supreme Handicrafts, Box 395-PS, 
Sioux Fal Falls, South Dakota 57101. 


" SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book. catalog and quality 
cord samples 25c, P. C. Herwig Co., Dept. 
71-P1, 264 Clinton St., Brooklyn, New 
York 11201. 


FOUNDRYETTE 2400 F, 1!5 to 48 Ib. 
capacity. Circular 10c. Kansas City Spe- 
. Box 193, Middleton, Wis. 53562. 


cialties _ Wis. 53562. 

$21.00 HOUR Profit Possible—from 
Home Picture Framing Business. Write: 
Japs, 126-LM, Seventh North, Hopkins, 


Minnesota 55343. 
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CABINETMAKING Made easy and, 
"How To Make Formica Counter Tops." 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North, Hopkins, Minnesota 55343. 
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STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascher] Studios, 869 Center 
Road, i, Hinckley, Ohio 44233. 


STAINED Glass Hobby Supplies. 


In- | 


structions. Wittemore-Durbin. Box 2065X, 
Hanover, Massachusetts 02339. 


MODERN FURNITURE PLANS. Beauti- 
ful furniture you can build, Save $$$. Ta- 
bles. chairs. lamps. etc. Send $2.00 for 
booklet. PO. Box 2283 Station A, La 
Mesa, Califo: nia 92041. 


BLUEPRINTS. Lathe milling attach- 
ment. Details. Dan M Potter, B0173, Ce- 
dar Rapids, Iowa 52406, 


13 TOOLS & MACHINERY 


SMALL Foundry Furnaces, Supplies. 
Free Literature. Pyramid Co., 3736 South 
ith, Av Avenue, e, Phoenix, . Arizona '85041. 


^ MICROMETERS — Indicators — Small 
Lathes. Direct Supply. 1424 Barclay, 
springfield, Ohio 45505. 


14 ENGINES & MOTORS 


BIG Steam Engines, Kits. Catalog 50c. 
Reliable Industries, New Baltimore, Michi- 
gan 48047. 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss,. 
1228 E. Cass St.. Tampa. Florida. 


OPERATE Three Phase Motors from 
Single Phase. Three Wars. $2.00. Donald 
Howell, Barnesville, Ohio 43713. 


18 CAMERAS & PHOTO 
SUPPLIES 
FREE! FREE!—Photographic and op- 


tical bargain book. Jimsco, Dept. 4AIF, 
9006 Waukegan Road, Morton Grove, Illi- 
nois 60053. E 


19 MOTION PICTURE & 
COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE .. ; 
Only $1.99. See Laurel & Hardy. Chaplin, 
Fairbanks, Keystone Cops. Gish. Pickford. 
Chaney . . . comedy, drama. adventure. 
history from the silents! Taste the fun of 
great movies right at home! Order today 
... Specify standard or Super 8. Free cata- 
log. Blackhawk Films, 701 Eastin-Phelan 
Bldg.. Davenport. Iowa 52808. 


FREE! 64-page catalog. 8-16mm film. 
supplies, processing equipment. Superior, 
442-448 N. Wells, Chicago, Illinois 60610. 


35MM. COLOR SLIDE SAMPLER ... 
20 “best” 2” x 2” ,. , . $1.00, Free catalog 
Hundreds of sets . . . travel, circus, wild- 
life. flowers. railroads. war, etc, Order to- 
day. Blackhawk Films, 702 Eastin-Phelan 
Bldg.. Davenport, Iowa 52808. 


FREE Catalogues, 5.000 8-16MM Films. 


| International- S Films, Greenvale, N.Y. 


16MM SOUND-Projectors. Films, New, 
Used for Sale. Free Catalog. 


National 
Cinema, 333 W, 57th St., New York City, 
New York 10019. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo. 64112. 


l6mm SOUND Features And Shorts. 


| Bedner, 5300 So. Talman, Chicago 60632. 


35 MM COLOR Slides, 10.671 Individual- 
ly Sold, Described Encyclopedia-Catalog 
10c. Wolfe Worldwide. Dept. 16-69, Los 
Angeles, California 90025. 


8mm. SUPER 8 16mm. film processing, 
duplicating, enlarging, reducing. rejuve- 
nating. Fresh film, Movie subjects, List 
250c. Movies, 614 Washington, Allentown, 
Penna. 18102. 


SPACE-Nature-Underwater slides. Sam- 
ple slide 25c, free catalog. imRE. Box 608, 
Dana Point. California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome. 20 slides, $3.15; 
8 Exp. black & white 99c. We give vou 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send Ree d film 
or request mailers and complete price list. 
Direct Mail Photo. Box 8352-PS. Pitts- 
burgh, Pennsylvania 15218. 


QUALITY COLOR PROCESSING 
IF You care about your color film. you 
ought to know about PCL. Send for free 
catalog. Professional Color Laboratories, 
Dept. PS, Roselle, N.J. 07023. 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Miniatures. 500 mod- 
els. Catalog 50c. Bussler. Box 107-E, Wol- 
laston. Massachusetts 02170. 


FREE  Pricelist. Worldwide Seashells. 
Box 13288. Tampa. Florida 33611. Book $1. 
MAGNETIC Weather Forecasting Month- 
ly, $2.00 year. Box 1041, Waterloo, Iowa. 
COLLECT BOOK MATCHES 

BOOKS Of Matches From Many Famous 
Places. Nice Collection $1.25 Postpaid. Sat- 
isfaction Guaranteed. Koy's. Box TTT, Lo- 
gansport, Louisiana 71049. 


23 MINERALS & 
PRECIOUS STONES 


EARTH Science Rochound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


GOLD—10 Small Nuggets Panned from 
Oregon Streams, $1.00. Robert Brandt, 
Sweet Home, Oregon 97386. 
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GEMSTONES & 
COSTUME JEWELRY 


“MAKE PROFESSIONAL JEWELRY" 
for Gifts-fun or profit. Send 25c for in- 
structive picture catalog of jewelry parts. 
semi-precious stones, rhinestones, beads 

lus “How To'' section. Easy to assemble. 

as everything you need. ‘'No special es 
required’’. Sy Schweitzer & Co.. Inc.. F. 
Box T1-Gedney EFGLIOR; White Plains. 


New York 10605. Dept. 
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24 ANTIQUES, Miss & 
INDIAN GOODS 
RARE SIKH WAR SWORDS 
ANTIQUE. Over 100 years old. from 
remote India arsenal. $18.50. Pair $35.00. 


15c each postage. CENTURY, St. Al- 
bans, Vermont 05473. -— 
THREE Arrowheads. $1.00. Catalog. 


Stoneman, 1035 West Tabor, Philadelphia. 
Pennsylvania 19141. 


TELEGRAPHER'S TREASURES 
WE Have available for sale—Sounders. 
Telegraph Keys. Relays, resonators and 
other memorabilia from the 19th Cen- 
tury. Write Pur Catalog and enclose 50c 
for postage. J. Bunnell & Co., 920 Es- 
sex Street, Brooklyn. N.Y. 11208. 


ANTIQUE Posters. Free Catalog. Origin- 
ality House. 3906 Northland. Newbury 
Park. Calif. 91320. 


25 FORMULAS, PLANS, ETC. 


ANY Formula $3.00. Catalog—Manufac- 
turing Treatise 10c. H, Belfort, 192 N. 


Clark, Chicago 60601. 
26 SCIENCE & CHEMISTRY 


SOLAR Flying Saucers. Brand new-—solid 
state engine—fantastic performance--flies 
for miles on sun's power—lifts animals— 
send messages—parachutes—build easily 
for next to nothing with everyday materi- 
als—many sizes— many designs. 51. Space- 
tronics, Box 31043-PS, San Francisco, Cal- 
ifornia 94131. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones. engines, 
launchers, trackers. rocket aerial cameras. 
technical information. Fast Service. Estes 
Industries, Penrose 6. Colorado 81240. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals. Apparatus. Biology. 
UH Scientific. 7053 N. Clark, Chi- 
cago 


3-D CHESS Rules $2. 3-D Chess Boards 
$10 or $20. Box 6531-K, Hampton, Vir- 
ginia 23368. 


SAVE! Quality Scientific Supplies 
Chemistry. Physics. Biology. Mineralogy 
(Money Back Guaranteedi—Catalog 35c 
(Refundable)—Dale Hawkins, 24146 Na- 
ranjas, South Laguna, California 92677. 
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300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park, Chicago 60615. 


ROCKETS!! Flying models—2000 feet 
altitude with powerful motors. Tubes. 
Cones, Parachutes, Launchers, Igniters. 
Exciting new Catalog-—rocket data—dia.- 
grams—25c. Fast Delivery. Centuri Aero- 


space, Box 1988. Phoenix, Arizona 85001. 


ROCKETS. Launching Materials. Flving 
Saucers, Balloons. Cannons, Etc, Free 
Catalog. Zeller, Box 66, Hudson, Michigan 


MICROSCOPE Slides: plant. animal. 
other. Catalogue 25c. Russell, 2442 El Lujo 


Way. Rancho Cordova, Calif. 95670. 


CHEMICALS, Apparatus, Microscopes, 
Biological Supplies. 1969 Catalog 35c. 
Sheard Science Supplies, Inc., Columbus, 
Wisconsin 53925. 


BIZARRE Spy Catalog. 25c. Bvlina, P.O. 
Box 09131, Chicago, Illinois 60609. 
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TESLA Steam Turbine 200 H.P.. 9.000 
RPM. Build !4 size model for under $20.00. 
£3.00 brings complete. Fan Industries, Box 
1544, St. Paul, Minn. 55119. 


LABORATORY chemicals supplies, etc.. 
including lapidary supplies. The Chemical 
Formulary Series, Mineralogical and chem- 
ical dictionaries, other scientific books. 
Complete lists 25c. Caseco, Box 71. River- 


dale, J New Jersey 0754'. 


^ GIANT Chemistry, Astronomy. Biology 
Catalog 35c. UFO Detector. Plans $1.00. 
Xercon, Department PS-669, 8542 Oglesby, 
Chicago, Illinois 60617. 


FREE 5 Ft. Fuse with Details and Cata- 
logs 20c. Scientific, 8886 Melvin, Livonia, 
Michigan 48154. 


BENE NU MII 


“MASTER PISTOL" AI] New For 1970 
—How To Build A Model Safe—300ft. 
beam projection Maser Pistol— Wave Guide 
and all. Course Only $1.00. Build A Buck 
Rodgers Ray Pistol—$1.00. Build a Solid 
State Rod or Plexaglass Laser. Dye Laser, 
Course $4.95, Build The New C-02 Laser, 
course $4.95. Build a Big Ear Radar $1.00. 
Add 25c to each above for postage. Catalog 
on new 1970 Projects 25c. Silver Dollar 
conan Projects. Green Cove Springs, Fla. 


ILLUSTRATED Catalog: Chemistry, 
mineralogy, biology 25c. Tracey Labora- 
tories, Evanston, Illinois. 


^" SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With 
Catalog—35c. Starr Scientific. Manitowoc. 
Wisconsin 04220. 


LABORATORY Supplies at Discount 
Prices. Catalog 35c. Deluxe Scientific; 
Manitowoc, Wisconsin 54220. 


SCIENCE Fair Booklet—Latest Edition, 
Experiments, Information. Suggestions — 
$1.00 Hagenow Laboratories, Manitowoc. 
Wisconsin 54220. 


CHEMICALS and apparatus for indus- 
trial, analytical and Wins laboratories. 
Catalog 50c. Dept. M-26, Biological Supply 
Co., 1176 Mt. Hope Ave., Rochester, New 
York 14620. 
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CATALOG OF Ver-ry Interesting Prod- 
ucts—-25c. (free with any purchase--see 
our other ad!) Eenrus-U, B-723, Me- 
tuchen, New Jersey 08840. 


ANTI-Gravity, Flying Saucer Power, 
second edition, experiments and theories. 
$2.00. Champe, Box 734, Los Angeles, Cali- 
fornia 90045. 


. 100 ONE Minute time delay fuses! $1.00. 
240-$2.00. 700-$5.00. Use with rockets, ex- 
periments, etc. Eenrus-U. Box 723, Me- 
tuchen, New Jersey 08840. da 


FREE! Fantastic plant hormone kills 
weeds by growing them to death. Free with 
50c catalog. More free gifts! See catalog 
for details! Franks Scientific Co., P.O. 
Box 156, Martelle, Iowa 52305. 


TINY-ROCKETS from ordinary paper 
soda-straws blast in smoke and flame 
nearly out of sight. Copyrighted instruc- 
tions $1.00. Microrockets, RR2D, Hagers- 
town, Indiana 47346. 


" COMPLETE Catalog 15c postage. Labo- 
ratory Sales. Box 161-B, Brighton, Mas- 
sachusetts 02135. 


ASTRONOMICAL Books. 


Star-—Atlases. 


free list. Herbert Luft, Box 91, Bayside. 
New York 11364. 

27 PLASTICS 

~ CASTOLITE Liquid Plastic pours like 


water and hardens like glass without heat. 
Clear. Colors. Embed real flowers. butter- 
flies. photos, coins, Also new molding for- 
mulas for perfect reproductions. Illustrat- 
ed booklet shows HOW. Send 25c, Dept. 
9C2G. CASTOLITE, Woodstock, Ill. 60098. 


PLEXIGLAS — Any thickness — Clear 
—Colors--Cut to size—Clear Rods—-Tub- 
ing. McClarin Plastics. P.O. Box 1688. 
Hanover, Pennsylvania 17331. 


PLASTIC Embedders. Jewelry Workers. 
We have everything. Moulds. Findings. 
New Catalog 25c. David Co.. 861 Broad 
St.. Dept. P, Providence, R. I. 02907. 


INJECTION Molding Machine, home or 
lab. complete or kit. inexpensive. ITC, 631 
Harding, Janesville, Wis. 53545. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


TREES SICK? FREE BOOKLET de- 
scribes amazing Injection. Treat three 
trees, $1.49. Guaranteed! Vita-Spike. 3527 
Aquilla So.. Minneapolis, Minn. 55426. 


32 REAL ESTATE 


CENTRAL Ontario—Choice 
Sportsmen's paradises still 
$20.00 plus $6.50 Taxes vearly. Maps. pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


^ GOVERNMENT Lands... Low as $1.00 
Acre. Millions Acres! For “Exclusive Copy- 
righted Report'' . plus "Land Opportu- 
nity Digest" listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed ! Land Disposal. Box 9091-EF, 
Washington. D.C. 20003. 


640 acre 
available— 


| 10017; 


CANADIAN Lands, seized and sold for 
taxes. Our 52nd annual series of lists. 
describe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada’s 
minerals. forests and farms. Write today 
for free booklet with full explanation, Tax 
Sale Service, Room 301-H, 85 Bloor St., 


East Toronto 5, Canada. 


NORTHWEST Wooded Wildlands as low 
as $950. Total Price $50 Down $25 Month. 
9-10-20-40 acres for people who love the 
land. .. . A piece of wilderness to preserve 
for your own forever. In Northern Idaho, 
Northeastern Washington. and "Western 
Montana, In the heart of lakes and big 
game country. All covered with growin 
timber, Access. Title insurance with eac 
tract. This is select land with natural 
beauty, recreational and investment val- 
ues. We have tracts of many types and 
sizes from which to choose, including 
beautiful Northwest Waterfront PEU 
on the Pend Oreille. Priest an ttle 
Rivers: and property on Pend Oreille Lake. 
Your inspection welcomed. Write us for 
free list. maps and complete information. 
Write to: Dept. WFC, Reforestation, Inc., 
P.O. Box 8146. Spokane, Wash. 99203. 


$1 ACRE-—-Canadian Border — hundreds 
campsites, islands. farmlands. directly 
from tax authorities. (Non-profit) Lists, 
photographs mailed. Register. Room 11, 
110 Church Street, Toronto 1, Canada. 


CANADIAN Vacation Lands; Full price 


| $385.00, 40 acres, $10 month. Suitable cot- 


tage sites. hunting, 
Free information. 
3768-D Bathurst, 

Canada. 


VACATION lands. Canada. $1.00 acre. 
Free information. Tax Corp.. 206-D Bloor 
W.. Toronto 5. Canada. 


fishing, investment. 
Land Corporation 
Downsview, Ontario, 


THE Only ‘“‘No-Risk Land Purchase 
Plan" in America—10 year money-back 
guarantee on any vacation, Retirement or 
Investment homesite in Boiling Spring 
Lakes—the multi-million dollar, 14,000- 
acre development on the Carolina Coast. 
All facilities. electricity. roads. motel. golf 
course. country club. already in. Private 
ocean beach. 50 fresh water lakes, 44-acre 
homesites as low as $695.00; $8.00 down, 
$7.65 monthly. Write for free literature. 
(Not offered to residents of California, 
Florida, New York.) Boiling Spring Lakes, 
Southport 2-K. North Carolina 28461, 


FREE CATALOG! Giant SUMMER edi- 
tion! Over 4.000 properties described, pic- 
tured—Land. Farms. Homes. Businesses-— 
Recreation. Retirement. Selected Best 
thruout the U.S.! 69 Years’ service, 515 
Offices. 40 states Coast to Coast. Mailed 
FREE from the World's Largest! STROUT 
REALTY. 60-ZB E. 42nd St.. N.Y., N.Y. 
i-ZB 5. Dearborn. Chicago, Ill. 
60603; 521-ZB E. Green, Pasadena, Cali- 
fornia 950013. 


FREE 208-page real estate catalog. All 
Lypes propertv. coast to coast! UNITED 
FARM AGENCY. 612-PS West 47th Street, 
Kansas City, Mo. 64112. PLaza 3-423132. 
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FREE CATALOG 

LAND. The best investment on earth; 
get information from your New Real Es- 
tate catalog. actual property photos! Bar- 
gains Galore! Yours for the asking. SAFE- 
BUY Real Estate. P.O. Box 589-PS, Little 
Rock, Arkansas 172203, 
INTEREST In Florida? You may be eli- 
gible for a free vacation at a beautiful 
resort motel directly on the Gulf Of Mexi- 
co. See Florida First. Box 6006, St. Peters- 
burg Beach, Florida 33706. 


MICHIGAN Homesite 75x105. Two Hours 
Chicago Skyway. Beach Rights. $495.00 
Terms. Jess Hadesman, RR, Grand Junc- 
tion. Michigan 49056. 

VACATION HOMES | 

START Planning now for your own re- 
treat. Designs from A-Frames to lodges 
now at low cost for your lot. Send now for 
complete design catalog showing floor 
etc. Send only $1.50, refundable, 
HOME DESIGN SERVICE. 
Dept. 152- R, Box 7524. Detroit, Michigan 
48209. 


JUNE 1969 | 195 


HOMESTEAD Government Land Alaska. 
Write: Bodega, Box 83, San Leandro, Cal- 
ifornia 94577. 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


FREE . .. Wholesale Catalog, Beads, 
Spinners, Lure Parts. Sinker Molds, Jigs, 


Reels. Finnysports (PE) Toledo, Ohic 
43614. 
FREE 1969 Catalogue! uA 


Lowest Prices. 


Sidney, Nebr. 69162. 


FISHERMAN'S Dream  Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore: Net Making, 
Building. Sinker Casting. Worm 
Moulding, Fly Tying, Fish Smoking. Bait 
and lure components-Everything! Latest 
tackle "n gadgets. Netcraft Co., Box 5510, 
Toledo, Ohio 43613. 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc, 
Orchard Trading Company, Box 241-PS5, 
Hastings. Michigan. 


FREE y Tying Guide. Genes Tackle 
Shop. Box LUC Rochester, N.Y. 14622. 


——————H———————— | 


SKI-BOBBING!! Excitingest Winter 
Sport! Wholesale-Retail Equipment! Fran- 
chises! Literature $1.00. Ski-Bob, 1704 
Marvland. St. Paul. Minnesota 55106. 


34 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 
. World's largest selection. Free giant 


2 


amus., y, 
110, Farmingdale, New York 11735. 


SHOWER, PORTABLE, opens 6'6" tall, 
weighs only 8 pounds. Completely self- 
contained, needs no connections to water 
supply or drain. Gives 6 minute shower. 
Order direct. $29.95. Free Brochure. 
PORTA-SHOWERS, 999 Commercial 
(Dept. 116}, Palo Alto, California 94303. 

12-VOLT Generator uses rotary mower. 
Plans $1.00. Record, Box 271, New Hyde 
Park, New York 11040. 


36 HOUSEHOLD PETS 


FLYING Squirrel Booklets for Sale. On- 
ly $1.00, Flying Squirrels, Box 144, Miamis- 
burg. Ohio 45342. 


BABY Raccoons, ‘Skunks, 


rice list. Slocum. Box 30-14, 
homa 74344—Telephone (918) 186-2201. 
Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-207, Dania, Florida 33004. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
pen. Free detalls. White's Rabbitry, Mt. 
Vernon, Ol Ohio 43050. 
"Make B Big Money raising Chinchillas, 
Rabbits. Guinea Pigs for us. Catalog—25c. 
Keeney Brothers, New Freedom, Pa. 17349. 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment, breeders. instructions. Illinois 
Research Farms, Dept. SPB-6, McHenry, 
Illinois 60050. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin, American Angora 
Company, Malta 1, Montana 59538. 

EXOTIC pets: Monkeys, Reptiles, Dogs, 
List 25c. Pet Pourri. Richardson Road, 
Fitchburg. Mass, 01420. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill Texas 15104. 


FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains. 
Georgia 31780. 
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Monkeys, Fox 


POPULAR SCIENCE 


42 FIELD GLASSES, 


TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms, Tele- 
scopes, Binoculars, etc. Jaegers, 691G 
Merrick Road, Lynbrook, New York. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality. Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits. parts. war 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Edmund Scientific Co. Barrington, New 
Jersey, 08007. — 


ASTRONOMY For students, hobbyists. 
Sample copy magazine 40c. Sky and 'Tele- 
scope. 49 Bay State Rd., Cambridge, Mas- 
pe apii 02138. 


WORLD famous "Dynascope'" Telescope. 
Build your own reflector telescope; mir- 
Tors, eyepieces, tripods, accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-31, Hartford, Conn, 06101. 


43 GOVERNMENT SURPLUS 


JEEPS Typically From $53.90... Trucks 
From $78.40 . . . Airplanes, Typewriters, 
Boats, Clothing. Camping. Sporting. Pho- 
tographic, Electronics Equipment, Used. 
100,000 Bid Bargains Direct From Govern- 
ment Nationwide. Complete Sales Direc- 
tory and Surplus Catalog $1.00 (Deduc- 
tible First $10.00 Order). Surplus Service, 
Box 820-B, Holland, Michigan 49423. 


——a ee _ iis LOVE ALS LUSLUCULLLLLLDLVoLOLULILOULLUILLUL, ^ÁÉLILLLULLELEZZ, 


1969 SURPLUS Army. Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M, Chicago, Illinois 60613. 


—— d 


JEEPS From —5$52.50, Typewriters From 
—$4.15. Cars From—$31.50. Walkie-Talk- 
ies. Motorcycles, Airplanes, Boats, Typi- 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-S41, Ja- 
maica, New York 11430. 


GOVERNMENT Surplus How And 
Where To Buy In Your Area. Send $1.00 To 
Surplus Information PS, Headquarters 
Building, Washington, D.C. 20036. 


JEEP And Government Surplus Buying 
Manual (Jeeps pictured) 50c. Surplus Bar- 
gain Catalogue 50c. Both $1. Bargain Sur- 


plus. Box ITFS, Spring Grove, Penna, 
17362. — — | 
“GOVERNMENT OVERRUN! Finest 


Whirlpool bath on the market—Veteran 
Administration approved. Buy direct, ten- 
dav money-back guarantee—$129.50. PRO- 
DUCTION SPECIALISTS, W151510048 
Thode Drive, Milwaukee, Wisconsin 53130. 

JEEPS Typically From $53.90 , Trucks 
From $78.40 . . . Airplanes, Typewriters. 
Boats, Clothing, Camping. Sporting. Pho- 
tographic. Electronics Equipment. Wide 
Variety, Condition. 100.000 Bid Bargains 
Direct From Government Nationwide. 
Complete Sales Directory and Surplus 
Catalog $1.00 (Deductible First $10.00 Or- 
der). Surplus Service, Box 820-B, Holland. 
Michigan 49423. 


& ATHLETIC EQUIPMENT 


WEIGHT Exercising Equipment. Free 
Literature. Jubinville, P. O. Box 662, Holy- 
oke, Massachusetts 01042. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
iL zena, Gaucho, Box 9309-56, Chicago 


^ MASTER-Guide for Self-Teaching in 
Self-Defense plus complete textbook of 
Chinese Karate For Self-Defense written 


| bv a high ranking black belt! Guaranteed. 


Only $7.95. Prof, F. M. Vee, Box 116, 
| Brooklyn. New York 11217. 
KARATE Master's Certificate. Your 


Name Registers Your Hands Deadly Weap- 
ons. Beautiful Frame—Size  Engraving. 
rid Lee, Box 941, W. Palm Beach, Fla. 


KARATE--complete instructions, Illus- 
trated. only $1.25. Bales Co., 650-PS, Met- 
calf, Escondido, Calif. 92025. 


BEST Of Judo — Karate — Jiu-Jiutsu. 
Fully Illustrated. Only $1.00. ‘“‘Realistic 
Self Defense", Box 131-G Auburn, New 
York 13021. 


“72 KILLING Blows". 


$1.00. KungFu, 


4157 Dairy Drive, Jacksonville, Florida 
32216. 
46 PROFITABLE 
OCCUPATIONS 
FREE Book *''990 Successful, Little- 
Enown pu Work home! Plym- 
outh-35-L, Brooklyn, New York 11218. 
FREE Literature — Make Big Money 
Carter 


Raising Fishworms and Crickets, 
Farm-10, | Ù, Plains, Georgia 31780. 


HOW t to Mak Make Money 
Paragraphs. Information 
Dept. C-86-R2, 62168 N. 
60626. 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
red Doolin, 2016 Canton, Dallas, Texas 


47 BOOKS & MAGAZINES 


FREE Catalog!! Hundreds Adult Pic- 
tures, Magazines, May's, Box 15170. New 
Orleans 70115. 


—————À— a E> 


FANTASTIC “BGiack Tom Cat" stories. 
Six issues $1.00. Free one wiggle, cute, 
worm, with 1st. issue. Satisfaction Guar- 
anteed. “Tom Cat." Dept. 223, Box 384, 
Port Neches, Texas Ti651. 


PAPERBACK Catalogue, 270 Pages, 15.- 
000 titles, subject indexed. $2.00 Credited 
toward order. New sock Book, 4 V West 
43rd Stre street, N.Y. N.Y. 10036 


NATIONAL G C pGEFNSEIC —-- coa 1888- 
1967, any issue, Buxbaum. Box 465-PS 
Wilmington, Delaware 19t 19899. 


315 FREE magazines! I Detailed Directory 
$2.00. Lucia Enterprises, Box 1371-S, War- 
ren, Ohio 4 44482. 


BACE ] Date Magazines! Send Needs. 
Midtown, Box 917-PS, Maywood, New Jer- 
sey 01607. 


"HARD-to-Find'" Adult books. 
Catalog. C&S, (PS69), Box 4-701, 
age, Alaska 99503. 


GERMAN MISSILES WWII 
FIRST Time! Technical features of Ger- 
man Guided missiles from earliest at- 
tempts to uncompleted prototypes. Spe- 
cification tables included. $4.95. Amesbury 
Enterprises, Box 373, Weston, Ontario. 


SEND For a Fascinating List of QC- 
CULT Books To the Aquarian Age. Dept. 
4. 74 Winthrop Street, Cambridge, Massa- 
chusetts 02138. 


BOOKHUNTERS! Send Wants! Atlantic 
Book Service, 10 Cedar, Charlestown, 
Mass. 02129. 


QUR Book with pictures and instructions 
exposing the manipulating of fair dice on 
hard or soft surfaces $15.00 prepaid. $3.00 
deposit balance C.O.D. Satisfaction guar- 
anteed. Vine. Hill & Co., Box 35A, Swan- 
ton, Ohio 43558. 


49 JOKES & NOVELTIES 


PSYCHEDELIC Do Nothing or Business 
Solutions Grinder. An old idea in a new 
dress for laughs and fun. $1.00 ppd. Tri-G, 
1731 Washington, Venice, California 90291. 


—————— "^ ——— 


FLASH Paper, smoke balls, sparkling 
matches. Sample with 256 brochure. M & 
M Novelty, Box 17-2373 PS5, Bishops Cor- 
ner, Conn. 06117. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magie 
Joker Novelties. Giant illustrated catalog 
10c. 10c. Top Hat, Evanston, Illinois 60202. 


~ COMPLETELY illustrated 84 Page Catas 
logs. rm Manhattan Magic, Box 334-8, 
N.Y. 


BEA Magician! Two booklets explainin 
sixty-eight tricks plus large professio 
catalog. $1.00. Magic. Inc., 5080 Lincoln, 
Chicago, Illinois 60625. 

HOUDINI MAGIC CATALOG! Worlds’ 
Greatest! Our 30th Anniversary! Rush 25c. 
Free Gift Certificate Too. House of 1 
Mysteries, Dept. PS925, Ft. Lauderdale, 
Florida 33308. 


Writing Short 
Free. Barrett, 
Clark, Chicago. 


Frea 
Anchor- 


CATALOG +26, 175 pages, 25c. (1.500,- 
289 tricks. jokes, novelties). Elbee 7408-J, 
San Antonio, Texas 78207. 


500 TRICES Catalog. 1969 edition, show- 
ing latest magic for pocer. parlor. stage, 
only 10c. Fastest mail service for 54 years, 
n Magicland, Dept. 12, Dallas, Tex- | 
BS : 


MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 
13th St., Philadelphia, Pennsylvania 19107. 


51 COINS & CURRENCY 


LINCOLNS: Rare Uncirculated 19558— 
Exciting new 19685. Both included with 50 
mixed ''S'' cents, only $2.00! 19685 nickels, 
9 for $2.00. Silver Dollars $2.45 each. 
Bonanza. Box 4491G, San Jose. Cal. 95126. 


LINCOLNS: 30 Different Briliant Un- 
circulated 1954PDS-1968PDS complete 
(Regularly $5.95)—Special $2.95. Silver 
Dollars $2.45 each. Bargain lists includ- 
ed. Harris, 2373G  Prunerldge, Santa 
Clara, California 95050. 


50 BUFFALO Nickels, full dates, in- 
cludes earlies, Special $7.95. Three differ- 
ent Silver Dollars, $6.95. New type 1969S 
Cents. 30 for $2.00, Serendipity, Box 820G, 
Cupertino, California 85014, 


——— "ar —— € a 


UNITED STATES Specials; Half Dime 
before 1873, $3.00; large Cent before 1857. 
3.00; 1893 Columbian World's Fair Half 

llar, $3.00; Old Style Large $5.00 bill, 
$12.00; All four offers $20.00. Moneyback 
Guarantee. Rarcoa, 31-B North Clark, 
Chicago 60602. 


LINCOLNS: 1927. 1928, 1929. Only 10c. 
Bedrin, 1100A Northeast 125th, North 
Miami, Florida 33161. 


21 UNCIRCULATED  Lincolns 
1959PD-1969PDS $1.00. Catalog! 10c. Mo- 
hawk. Box 823 Crane, Schenectady, New 
York 12203. 


PRICE list. Send 10c. Village Coin Shop, 
Dept. C, Plaistow, N.H. 03865. 


BARGAINS—Brilliant Proof Sets: 1961, 
1962. 1963, each $5.45. 1957, 1960, each 
$1.15, 1964 $10.75, 1968 $14.95. Bargain 
Lists 25c. Bebee's Incorporated, Omaha, 
Nebraska 68111. 


BARGAINS $1.00 EACH:—ALL DIF- 
FERENT. Fourteen (S) Lincolns, two Lib- 
erty quarters, two Barber quarters, three 
Barber dimes, six War nickels, six Mer- 
curys, six Roosevelts, nine Buffalos, four 
Indians, four Liberty nickels, SPECIALS: 
—Large cent, two cent piece, three cent 
nickel $2.00 each. U.S. list plus 19695 cent 
25c. Schultheis, Box 15158, New Hyde 
Park. N.Y. 11040. 


COINS Wanted! Immediate Cash! Fair- 
nina ee Box 121-R, Rye, New York 


10 DIFFERENT Indian Pennies, Bar- 
Eain Lists $2.75. Hobby Sales, St. Paul, 
Minnesota 55116. 


SCARCE Date Jefferson Nickels. All 
V.G. Satisfaction Guaranteed. 1942D- 
19495-1950-50c Each. 1943D-1951S-1955- 
75c Each. 19395-81.25; 1938D-§1.65; 19385- 
$3.25; 1939D-$5.00; 1950D-$14.50, Dates 
Not Listed 20c Each. Bryson Inc., 6125 
White, Toledo, Ohio 43605. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney, 260 Washington, 
Boston, Massachusetts 02108. 


52 STAMP COLLECTING 


U.S. Mint Specials! Flag Set Complete, 
$1.00; Ic, 2c, 3c Famous Americans (21 
different). $1.00. Free list, Brooks. 2601 
Avenue '"U'', Brooklyn, New York 11229. 


1500 FOREIGN $1.00; 5000-$3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th Century high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
1000 foreign jpre-1940-$3.00; 5000-$12.00. 
No Approve S. Meyers, 5321 Fleming, Rich- 
mond. California 94804. 


NEW  Issues—Free Weekly Illustrated 
list. Brooks, 2601-P Avenue ''U", Brook- 
livn, New York 11229. 


RUSSIA High-Value Collection, 32 differ- 
ent Russia—some over 50 vears old! Com- 
memoratives. Czarist Issues, Airmails, Cat- 
alog price $2.99. PERI Get-Acquainted 
Offer—all for only 10c! H. E. Harris, Dept. 
GG-6, Boston. Mass. 02117. 


GIANT Stamp Collection including: As- | 


stronauts, Satellites, Moonrockets, Boy 
Scout issue. complete U.N. Set, recent 
Olympic and i ort issues from many 
countries, etc.. Plus Big Stamp Dictionary 
and Approvals, Everything, 10c. Stampex. 
Box 4TRP. White Plains, New York. 


ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals, K & B, Box 70, 
Brooklyn, New York 11223. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 30, 
New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
338-Y, Yorktown Helghts, N.Y. 10598. 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—i0c, approvals, Ste- 
vens, Box 105B. Homecrest Sta., Brooklyn, 
New York 11229. 


50 YEARS Old, fifteen different United 
States. over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


225 STAMPS FOR ONLY 10c! Airmails, 
Pictorials; stamps from strange countries 
cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none. re- 
turn balance. cancel service anytime. MYS- 
TIC STAMP CO., Camden 55. N.Y. 13316. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway, Brooklyn. New York 11204. 


FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps, 1411 Marion Way, Santa 
Ana, California 92706. 


. "AFRICA". 25 beauties, 10c. Approvals. 


Gorliz, Box 1915CS, Naples, Florida 33940. 


702 U.S.A. (Plenty Commemoratives)— 
25c. Approval purchase required. Horace 
Gatewood, Winston-Salem, N.C. 27102. 


GORGEOUS Sets Free, Request Approv- 
als. Martell, Box 421, Westerly, Rhode Is- 
land 02851. 


UNITED STATES 1000 Fine Mixed 
Stamps, 25c. Wright's, Box 2122, Hagers- 
town. Maryland 21740. 


FREE mint set. Approvals accompany. 
Mintco, Box 22092, Memphis, Tenn. 38122. 


500 DIFFERENT Stamps $1.00 with ap- 
provals, Smith, 508U Brooks, College Sta- 
tion, Te» Texas 77840. 


^ PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


50 DIFFERENT United States, Only 10c 
With Approvals. Shelron, Box 547K, North 
Miami, Florida 33161. 


RARE old U.S., Famous Americans, 
Flags, Commemoratives with approvals. 
Gift to Buyers, 10c mailing, Metropolitan 
Stamps. Box 312 SIC, Jackson Heights, 
New York 11372. 


00 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS, San Francisco, California 94101. 


FREE! Triangles, Scout, 25 others, Ap- 
provais. Cambridge. Box 411, Cambridge, 
Ohio 43125. 


FREE! Big Bargain Catalog—New Edl- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A, stamps, packets, albums, 
accessories and SUDDHEE, Also. fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept. 
EGSPS, Jamestown, New York 14701. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 


Mansfield, Ohio 44807. 


FREE — Mint British Colonials from 
Sabah, Sevchelles, Tristan Cunha, Sara- 
wak, Negri Sembilan. Caymans, South 
Georgia. Free with approvals. Viking, 


| Great Neck 5, N.Y. 


RUSSIAN Bear in Berlin Set Only 10c. 
Approvals, Ken Zielski, Box 364-P, Mor- 
ton Grove, Illinois 60053. 


50 DIFFERENT U.S. Commemoratives, 
10c. Approvals. Cambridge, Box 411, Cam- 
bridge, Ohio 43725. 


TERRIFIC Stamp Bargain-125 Differ- 
ent! Includes beautiful Germany and Asi- 
atic pictorials plus colorful and exciting 
space topicals. Only 10c with request for 
dd ee Send today! Shaw, Drawer E- 

Montevallo, Alabama 35115. 


U.S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


2.000.000 STAMPS 150 Countries, 2c 
Each, Belden, Box 4175, Dearborn, Michi- 
gan 48126. 


FAR East Assortment—Stamps from 
Viet Nam, Japan, Korea. Formosa and 
others only 10c with world-wide approvals. 
Clark Stamps, Dept. 58V, Muskegon, Mich- 
igan 49444, 


“INVERTED Error" Dag Hammar- 
skjold, 6c with BDDrOTME, Belmont Stamp, 
Washington, D.C 


ROMANIA 30 different catalogi $4.50 
plus $1.00 bonus anly, 10c. Cappelli, 
6243-B Ongontz, Philadelphia, Pa. 19141. 


WITCH'S Brew. 200 Foreign Stamps 10c. 
Approvals. Stampliner, Box 137, North 
Bay, Ontario. 


ISRAEL—10 pictorials 10¢. Approvals. 
Gouge, Box 88, Elizabethton, Tenn. 37643. 


COSTA RICA! Unused! Eight Different 
Airmails, Commemoratives. $1.00 Air- 
mailed. Henderson, Box 1576, San Jose, 
Costa Rica. 


FREE!! Enormous Cat Set! Birds Tri- 
angle! 25 others. Approvals. Irwin, Box 
9521, Charlotte, North Carolina 28204. 


HOW To start collecting profitably. Of- 


| fers, free premiums. 25 outer space, weird 


countries, Everything 25c. o Stamps, 
Box 9523-P53, Phoenix, Arizona 85020. 


FREE Surprise collection sent with ap- 
proves: Jay, 1784 Union, San Francisco, 


ASIA, 50 different beauties, 10c. Approv- 
als. jouls-A Arpin, Philipsburg, Quebec, 
anada 


15 ISRAELI Stamps 15c. Approvals ac- 
company. Adults nly. Pa Springs 
Stamps, Box 459, Palm Springs, Califor- 
nia 92262. 


FREE! 121 Flag Stamps With Approvals. 
W-B Stamp Co., Wilkes-Barre, Pa. 18703. 


100 WORLD Wide, includes Space Set. 
10c with approvals. Sines, Box 2772, 
Culver City, Cal. 80230. 


FREE! ! ! Beautiful stamps—CGold. sil- 
ver, others. Approvals, Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


14,000 DIFFERENT! Amazing new plan 
builds your collection systematically, 
Country by Country. Only 50c weekly. 
Ware. Monroe 70, Connecticut 06468. 


U.S. APPROVALS. Low prices. 


: Eagle, 
2221 Romine Ave., Pittsburgh, Pa. 15226. 


FREE First Day Cover. Approvals; Gall, 
Box 96PS5. Coopersburg, Pa. 18036. 


TEN Giant Paintings: 20c. Approvals. 
Stamp Farm, FAST, Oxford, Wis. 53952. 


500 CANADA Mixed 25c. Approvals. Con- 
tinental, 271 Pinecove, Burlington, On- 
tario, Canada. 


TRIANGLES Galore 10c. 
provals. Griffins, 14 Elm, 
Jersey 07801. 


UNBELIEVABLE: 


Discount Ap- 
Dover, New 


12 different Assort- 


| ments $1.00. High Value Packet $2.00. Per- 


sile. 436 New York Avenue, Brooklyn, New 
York 11225. 


NEW Rockets, 
Approvals. Illustrated Catalogue. 
Box 1496, Denver, Colorado 80201. 


RUSSIA 25 Different Beauties. 10c Ap- 
provals. J, Nutt, Box 357, Penn Yan 3, 
New York 14527. 


SS BÓ a 


MINT U.S.: Flags 85c, Famous Ameri- 
cans $5.95. Tipex 55c, Spa 27c, Cipex 28c, 
Fipex $1.25. LeBrecque, Box 10, Boston 1, 
Massachusetts 02101. 
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Paintings, others: 10c. 
Tiget, 


50 MIXED Foreign Stamps 10c., Ap- 
ais included. White. Box 26265-DD. 
Indianapolis, Indiana 46226. 


53 OLD STAMPS WANTED 


I PAY $250 each for 1924 1c green Frank- 
lin stamps, rotary perforated 11 ($2,500 
unused), Send 25c for illustrated fold- 
ers showing amazing prices paid for old 
stamps. coins. collections. Vincent, 85Ps. 
Bronx, New York 10485. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


33c TUBES. Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5. 
California. 


TRANSISTORIZED converter kit—Re- 
ceive police, fire. aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions. 
Meshna, North Reading, Mass. 01864. 


FREE Electronics Catalog. Tremendous 
bargains. Edu-EKits. Department C-713A, 
Hewlett, New York 11551. 


POLICE — FIRE — AIRCRAFT — VHF 
Calls on your Broadcast Radio with Tuna- 


verter! Tunable-crystal controlled! Free 

Catalog! Salch Company, Woodsboro, PS. 

Texas 78393. 

55 Hi-Fi, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Eits—endless tapes. 
timers, complete outfits. Catalog free. 
SLRA, Box 24-SB, . Olympic, Washington. 

HOBBYISTS. Experimenters, Amateur 
Scientists. Students Conatructon 
Plans—All complete ‘includin drawings, 
schematics, parts lists, prices, parts 
sources . . . Laser—Build your own co- 
herent-light optical laser. Operates in the 
pulse mode. in the visible light range— 
$6.00 . Diode Laser—invisible light (in- 
frared) can be continuously modulated— 
$3.00 . . . Radar—Build your own ultra- 
sonic doppler radar, Detect motion of peo- 

le, automobiles. even falling rain drops. 

ransistorized, uses standard small 8-volt 

battery—$4.00 . . . Or send 25c coin or 
stamps for complete catalog . .. Technical 
Writers Group. Dept. B. Box 5994. State 
College Station, Raleigh. N. C. 27607. 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 
Jercho Tpke.. New Hyde Park 1, 

ork. 


“ELECTRONICS AT WORK" 

NATIONALLY Advertised electronics 
course books now made available to all. 
Published in six units of 15 lessons each. 
(12 books, 656 pages, 360 drawings, self 
testis and experiments.) LESSONS 1-15: 
Electrostatics and DC Circuit Principles. 
16-30-Electromagnetism and its Applica- 
tions. 31-45-Power Supplies and Basic 
Electronic Components. 46-60-Vacuum 
Tubes and Reactive Circuits, 61-75-Audio 
Communication Systems, 76-90-Television 
Communication Systems. $24.80 Postpaid. 
WENTWORTH CORPORATION, Dept. 12, 
Box 666, West Columbia, 5.C. 29169. 


SURVEILLANCE Devices Construction 
Diagrams. Includes: Olive Transmitter. 
Infinity Transmitter, Room /Telephone 
Bugs, Tailing Devices, Debuggers, Police 
speed Radar Jammer, Send $2.00 Bylina 
P.O. Box 09131, Chicago, Illinois 60609. 


OLDIES 45 RPM Original Hits. Over 
4000 Available, Catalog 25c. C & S Record 
Sales, Box 197, Wampsville, N.Y. 13163. 


SCOTCH Recording Tape. Wollensak 
Recorders. Catalog 6c. Tower, Lafayette 
Hill. Pa. 19444. 


TAPE recorder See on Brand new nation- 
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics. 1028-G Commonwealth 
Avenue, Boston, Massachusetts 02215. 


LOUDSPEAKERS, Enclosures, Kits. Lit- 
erature twenty-five cents. Auratone 1689, 
Chula Vista, California 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 
DISCOUNTS on all LP's, Free details. 


Citadel Record Club. Symphonette Square. 
Dept. 3, Larchmont, New York 10538. 


198 POPULAR SCIENCE 


| Weiss Music Company, 


“FREE 40 PAGE CATALOG offers hun- 
dreds of recordings of rare Renaissance, 
Baroque and Classical music. Some rec- 
ords | riced as low as $1.00 each! All late 
recordings in stereo only. MHS RECORDS, 
Box 932 PS, New York, New York 10023." 


2.500 UNUSUAL Hobby, Party Records, 
Others; Free Catalogue, Rose's Records, 
300 Chelsea, Louisville, Kentucky 40207. 
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RECORDS—40 Different new 45's $4.95 
postpaid. 100 different 45's $9.95 postpaid. 
William Newcomb, Box 1049-D, New Brit- 
ain, Connecticut 06050. 


RECORD | Savings, Catalog 25c. Pick Rec- 
ords, 6018 Pershing, Downers Grove, Illi- 
nois. 


57 MUSICAL INSTRUMENTS 


ACCORDIONS, Guitars. 
ments! Save to 50%. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641, 


Band Instru- 


VIOLIN and Guitar makers—send for | 


latest Free Catalogue of woods & acces- 
sories. International Violin PS9 414 East 
Baltimore St.. Baltimore 2, Md. 


3047 DISCOUNTS any Name Brand Mu- 
sical Instruments. Write for low price. 
Freeport Music. 127 Sunrise Highway, 
Freeport, New York 11520. 


WHOLESALE. Al Instruments. Catalog. 
Instruments, 406 E. 189th St.. Bronx, New 
York 10458. 


REBUILD A F layer Piano! Details from 
Vestal Press, Vestal 8, New York 13850. 


——— — ra 


GUITAR. Banjo Making, books plans. 
wood, necks, tools. List 25c. Ear pu 
East llth Street, New York, N. Y. 10009 


GUITARS, MANDOLINS, BANJOS. Com 
plete stock of Gibson Martin guitars. FREE 
100 page catalogue parts and accessories. 
Big savings. New York discount prices. 
Send 50c postage, 
Guitars, 201 W. 49th, New York 10019. 


58 SONG WRITERS 


POEMS set to music, Songs recorded. 
Send poems, songs, Crown Music, 49-P 
West 32, New York 10001. 


FREE promotion for romantic song. 
poems! Castle's, 203-C West 46th, New 
York City 10036. 


POEMS. Songs wanted for new song hits 
and recordings by America's most popular 
studio, Tin Pan Alley, 1650-PS Broadway, 
New York 10019. 


SONG Writers—Send Poems, Songs to: 
1472 Broadway, 
New York, New York 10036. 


POEMS wanted for songs. 
Music Productions, Box 9001-M, 
Tennessee 37204. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 
Nashville artists. Write: Globe, 420 Broad, 
Nashville, Tennessee 37203. 


SONG Promotion. Membership Ten Dol- 
lars. Song Request Magazine, Mount Mor- 
ris, Michigan 48458. 


"WORD For Your Melody." Freund, 
1462 E Sing Loy Lane, Honolulu, Hawaii 
968171. 


59 IMPORT - EXPORT 


FREE China: Home-Import-Plan, Color- 
Catalog, Samples. $2.00. Covering Airex- 
press. 242 Kangting Road, Taipei. 


WOULD You believe that there’s money 
to be made through drop shipping. You 
should believe that $2.00 will bring you a 
copy of the Japanese Trade Journal. Dona- 
dam, P.O. Box 195, Michigan City, In- 
diana 46360. 
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Nashville 
Nashville, 


BUSINESS 
OPPORTUNITIES 


$75.00 THOUSAND, Home Addressing! 
Longhand. Typewriter, Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-TG, Clearwater, Florida 33517. 


" MAKE $75.00 daily distributing tools to 
service stations. Free Plan, Inka, 
Crocker, Houston. Texas 77006. 


handling. Eddie Bell | 
| Catalogs. 


2405 | 


FREE! FRANCHISE JOURNAL MAGA- 
ZINE With over 100 business opportunities. 
Franchise Journal, 892-F West 16th St. 
Newport Beach, California 92660. 


MAKE Money Operating Home Mailorder 
Business, No Inventory. Write Purple En- 
pide abl Box 16291BF, Jacksonville, Flor- 
ida 32216. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your sure fire selling kit by return 
mail. Dept. PX569, Superior Match Co. 
1530 S. Greenwood, Chicago, Illinois 60619. 


M —— 


VENDING Machine Catalog. Rake, 523 
PS Spring Garden, Phila., Pa. 19123. 

SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ‘‘Make Money By Mail.” Dis- 
closes free advertising profitable products. 
Mailco, 1554 Sepulveda, Dept. C2696, Los 
Angeles 90025. 

TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices. Closeouts. bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports. Hongkong clothes. Free de- 
tails. International Buyers Box 4633-PS2. 
Colorado Springs, Colorado 80909. 


BUILD Custom Cases at home for profit. 
Get orders by mail. We supply materials. 
instruction—evervthing. Free Home Busi- 
ness Details, CCSC, "7630CSF Gloria Ave.. 
Van Nuys, California 91406. 


$100.00 WEEKLY spare room. Raise red- 
worms oderless. Soilless way. Charlie Mor- 
gan, Box 116-C, Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
SETER Oakhaven-42, Cedar Hill, Texas, 


——  ——— 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S.AÀ., European, Japa- 
nese and Hong Kong olesalers. Many 
below wholesale! Have your own imprinted 
Free Details. Bargainhunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


,,IMPORT-Export op DE profitable 
world-wide. mail-orde business from 
home, without aikai or travel abroad. 
We ship proven plan, for no risk examina- 
tion, Experience unnecessary. Free details 
Mellinger, Dept. C2696, Los Angeles- 90025. 


CLIP Newspaper items. $1.00-$5. 00 each. 
Details free. Walter, Box 1360-SA, Erie. 
Pennsylvania. 
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$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 


perts Do. Free Details. Associates, Box 
136-B, Holland, Michigan 49423. 
FREE “Franchise Profit Letter''" tells 


how unique NFR service is helping thou- 
sands seeking profitable businesses, Write 
today. National Franchise Reports, PS- 
528. 333 N. Michigan, Chicago 60601. 
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FREE Book ''980 Successful, Little- 
known Businesses," Work Home! Plym- 
outh-352L, Brooklyn, New York 11218. 


OPERATE Restaurant. Free booklet re- 
veals profitable plan, Write: Restaurant 
Business School. Dept. FC69. 1920 Sunny- 
side, Chicago, Illinois 60840. 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. Big 
profit. Free details. Nasco, 11071 Massa- 
chusetts, Dept. C2696, Los Angeles 90025. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished, 
Free details. Vikari's, Box 1312PSF, Salt 
Lake City, Utah 84110. 


J MAKE 2 to 3 times your cost wholesaling 
1001 products, Gifts, Mail Order Special- 
ties, Toys, Novelties, Carded Merchandise 

. Guaranteed lowest below wholesale 

Drices. Free home business details. SMC 
630SSF Gloria Ave., Van Nuys, Cal. 91406. 

WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard. Chicago. 60626. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full, Part Time; Experience 
Unnecessary: Free Details: Roberts Com- 
pany, 1741 Circle Road, Baltimore, Mary- 
land 21204. 


OPERATE A business of your own from 
home. Everything furnished. Royce. Box 
204-H, Dolton, Illinois 60419. 


SUPPLY Fried Chicken Dinners on $500 
week home plan. Free information. White's 
oe Dinners-PS. Mt. Vernon. Ohio 
4 i 


. PREPARE For solid high paying carrer 
in electrical repair. Experimental kits in- 
cluded. Free fact pack. I.T.Il, Dept. 
65164, 815 E. Rosecrans. L Los os Angeles 90059. 


EASY-To-start rubber stamp business at | 


home in spare time. Make up to $16.50 an 
hour without experience. Facts free. 
Write to: Roberts, 1512 Jarvis, Room CR- 
i-B. Chicago. Ill. 60626. 


“MAILORDER .. . stop Looking! Start 
vour own business!” Methods. 1947-FD, 
Lafayette Hill, Pennsylvania 19444, 


HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies . . 
cluding All Popular Merchandise! Free 
Catalog-Proof! Obie. 5711-PU-14th. Brook- 
lyn. New York 11219. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson. Chicago 60645. 


PREPARE Tax Returns—Housewife Jo 
Ann Netzley made $5.500 last season. Train 
at home. VA Approved. National Tax 
School. Monsey 1EB, New York 10952. 


REPAIR Electrical Appliances, Thou- 
sands of servicemen needed! Free Details: 
Magna Enterprises. Mount Vernon, Ohio 


43050. 


I MADE $17.000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United, Box 6284-B, Marietta, Ga. 30060. 


^ CALIFORNIA MANUFACTURER NEEDS | 
| Free details write: Sykes. 


man to assemble our product and be local 


agent. experience unnecessary. May start | 


while presently employed. EISE NEUES in- 
come for responsible applicant. S.K.R.S. 


Manufacturers, 2540 Olive Avenue, Long | 


Beach, California 90806. 


MAIL Letters featuring merchandise. 
Get $512.00 orders in every mail. $8.00 
profit! Everything furnished. Write Alvin 
W. Hubbard Co.. .. Clark, S.D. 57225. 

EARN 560. 00 D 


DAILY manufacturing 
Concrete Fence Posts. 


Practically no in- 


vestment. Send stamp. American, Excel- ' ~ 


sior Springs, Mo. 64024. 


PIANO Tuning Learned Quickly at 
Home. Tremendous field. Musical knowl- 
edge unnecessary. GI approved. Informa- 
tion free, Empire School. Miami, 
da 33145. 


BIG Money Grow ing Fishworms. Crick- 
ets. Giant African Crawlers. Free Litera- 
ture. Fain's Hatchery. Edison. Ga. 31746, 


DATACRAFT Agency. Write te short re- 
ports. Merchants. banks & doctors sub- 
scribe. Dealership home-study course. Easy 
SES Datacraft-71B, Harlingen, Texas 


FRANCHISE Digest. Lists 933 National 
Franchise Opportunities. Send $2.00. Re- 
fundable. FDPS, 21651 Kipling, Detroit, 
Mich. 48237. 


J MONEYMAKING PUBLICATIONS and 
directories. Samples and list 25c. CRICE- 
ETT, Box 527, Ardmore, Penna. 19003. 


SMALL Business Money—Sources of 
$500 to $2 million. Free details. Counselor- | 


3. . Harlingen, Texas 18550. 


" VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2. Maryland. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths. foun- 
tains, wishing-wells, benches, etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- : 
craft, 602 Athens Street, Altadena, Cali- 
fornia 91001. 


AMAZING Automatic Fishhooks. 200% 
Profits. Sample $1.00 Refundable. Aron. 


le 61-PS. Mastic Beach, New York ' details! 


| 
| 
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UP To $5.00 each for pewspaner clip- 
pings! Free details. Philip, Box 368-N, 
Southfield. Michigan 48075. 


EARN more than many Professional 
men! $1000.00 egere collecting delin- 
quent accounts by mai 
2023-B, Des Moines. Iowa 50310. 


IT'S Fact! You can earn up to $20.00 or 
more for each fact. filler supplied. No spe- 
cial talent. training required. Write today; 
; complete free details. Novak. 18720 Hat- 
| teras. Tarzana, California 91356. 


ES DOLLS GEE 


MAIL Order Course 52.00. Satisfaction 
guaranteed. Free details to beginners. 
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| Snells’, Box 682-B, Bath, New York 14810. 


100 MEMBERS Pay yc you $2500. Ethical. 
Respectable business. Terrific Opportunity! 
o ME Box 9800. Toronto 14, Ont., 
Canada. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSJ—Los Angeles, Cali- 
fornia 90054. — 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti, 
Michigan 48197. 


I MADE $40. 000.0 00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. 


$60.00 DAY Manufacturing 
Posts, Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane, 1803 Fremont, 
Rapid City, South Dakota 57701. 


MAKE $46 From Square Foot Ply wood: 
Jigsaw or Bandsaw necessary. 
tails. Wooderd, Bridgewater, Mass. 02324. 


$710 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. 
come—easyv! Auditax. 34741D. Los An- 
geles 90034. — 


101 Ways 
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“you can own a Business". 
a 5252, PS-6 
69, Newport News, Va. 23605 


MAKE Extra Money—Show friends. 
neighbors— Gifts. Stationery. Toys. Jewel- 


: ry. Greeting Cards. 600 items. Experience 
' unnecessary, Salable Samples on approval. 
Free—Catalog. Personalized Christmas 


' capital. 


Flori- ' 


Card Album. Hedenkamp, 361 Broadway, 
Dept. PS-43, New York 10013. 


2. 000°; PROFIT Bronzing Shoes—Free 
Literature—NBC. Drawer 11069-E. Kansas 
City. Missouri 64119. 


vestigate the profit opportunities open to 


Continental, Box | 


concrete ; tion! Rush name on 


Free Dé-4--—— 


| 


Immediate in- | 


56 ACTIVE Franchise Opportunities 
available all over USA, Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to W. 
Stewart, 1085 Walnut, Des Plains, Illi- 
nois 60016. 


FREE Literature — Make Big Money 


Raising Fishworms and Crickets. Carter 


Farm-11. Plains, Georgia 31780. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-FM, Chicago. 


FREE copy of world's leading contest 
magazine! Write: Prizewinner, Box 11569, 
St. Petersburg, Fla. 33733. 
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MONEY -Become a Finance Broker. Full 
or part time. RMP & Co.. P.O. Box 901, 


Desk 6. El Reno. Oklahoma 73036. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where and how to sell. and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
While extra income. Write to sell, right 
away. Send for free-facts. Barrett. Dept. 
C-86-R1, 6216 No. Clark, Chicago 60626. 


INSTANT Money! Plastics are the wave 
of the future. Big profits now! At home! 
Spare time! Materials costing llc bring 
$2.58 profits immediately! Free informa- 
ostcard to: Warner, 
-3-B, Chicago, Illi- 


1512 Jarvis, Dept. C 
nois 6062 6. 
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EASY Money at Home. Free Prospectus. 
May's, 3800 0 Camp. New € Orleans 70115. 


Name In 1 Nationally Distrib- 
uted Magazines. Write Short Paragraphs 
For Profit. Information $1.00. Nutmeg 
House, 253 East Street, Dept. 22D Wolcott, 


SEE "Your 


! Connecticut 06716. 


| 


POPULAR SCIENCE readers with a little ' 


in the coin-operated laundry field. 
Your background may qualify you even if 
vou do not have prior experience. Send for ' 
new brochure with information on how to | 
get started. Write: General Electric Co., 


Dept. 400, Box 1515, Louisville, Kentucky 

40201. 

61 MONEYMAKING 
OPPORTUNITIES 


$800.00 WEEKLY, my net profit. vear. 
Magic Method Mail Selling. Free proof 
with samples, send stamped, addressed en- 


. velope. Brewster. Box 1348-G. Clearwater. 


| 


Florida 33517. 

RAISE 
plan. Free details. White's Rabbitry, 
Vernon, ion, Ohio 43050. 


MONEY—SPARETIME OPPORTUNITY | 
PANELISTS AT HOME WANTED BY 
NEW YORE RESEARCHER 

LEADING Research Firm seeking peo- 
' ple to furnish honest opinions by mail 
' from home. Pays cash for all opinions 
rendered, Clients' products supplied at no 
cost. For Information write: Research 669, 
Mineola, New York 11501, Dept. CF-24. 


— SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today — We'll 
send your sure-fire selling kit by return 
mail. Dept. PA569, Superior Match Co., 
1530 S. Greenwood, Chicago, Illinois 60608. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-5, Erie, Pa. 


HOMEWORK. mailing circulars. Free 
Cam Company, Dept. 155-ER, 
| Verona. New Jersey 07044. 


Rabbits for us on $500 month 
Mt. 


London, Ontario, 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment. breeders, instructions. Illinois 
Research Farms, Dept. SP-6, McHenry, 
Illinois 60050. 
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$200.00 FROM sheet 14 . Plywood ( Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


NEED Money? Learn Watch Repairing 
at home. Free details. Watchmaking, 
WSA, Fox River Grove, Illinois 60021. 


BECOME Notary Public! Free particu- 
lars. Stationers. 405-PS Richardt, Evans- 


—— | ville. Indiana 47711. 
GENERAL ELECTRIC invites you to in- | -~ 


ART TALENT? Make money right away. 
Course may not be necessary. Free bro- 


. chure. Famous American Studios. OM, 
Spring Park. Minnesota 55384. 
You Too can be successful. healthy, 


happy. Free literature. Shamrock, Box 65, 
Canada. 


PROFITABLE Way to retire without 
mone Details rer, peun & pona pep. 
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BLACK Widow Spider ranchers need- 
ed'!' Tremendous profits! Complete Pro- 
gram $1.00 irefundable). NBWC, Box 260- 
PS, Brigham City, Utah 84302. 

SELL lifetime security 


metal social 


| plates. Big profit. samples and details free. 
i James Sneed, Route 2, 


Box 85C, Tunnel 
Hill, Georgia 30755. quse 


LEARN the secrets of — junk 
; batteries. ‘‘Fabulous Profits" at home. 
Batteryman 88. | Palm Desert, Calif, 92260. 

SELL Books by Mail. 400% profit. Royal, 
Box 450-M, Cleveland, Ohio 44127. 


FISHING Lures. From Pull-Tabs! Beau- 
tiful, Effective Complete Instructions 
$1.00. Wallys. P.O. Box 864, Ephrata, 
Washington 98823. 


ADD 50°, 
Write: Paramont Investment Co., 
Box 7434, New Haven, Conn. 06519. 

SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free catalog. 
Write: Anderson School. Dept. F-2c, 
| Princeton, Illinois 61356. 


WORKERS Needed Addressing Envelopes 
Longhand. Typewriter. Information Send 
Stamped Addressed Envelope. Box 67, 
Rising Star, Texas 76471. 


JUNE 1969 


to your money in five years. 
P.O. 


199 


MAKE $12.00 Profit each dozen assem- 
bling Belts. Details Free. (Stamp appre- 
ciated.) Redikut’s-41. Richland Center, 
Wisconsin 53581. 


PLASTERCRAFT HANDBOOK — Illus- 
trated, instructions statuary po.ring. fin- 
ishing, seling and mold makinz. Also 
where to obtain all materials. Only $3.00 
postpaid. Guaranteed. Wolfe. Box 561E, 
Melbourne Beach. Florida 39251. 


UNIQUE, Exciting way to extra cash, 
Make money at home. weekends, evenings. 
vacations, No selling, servicing. soliciting. 
For information send $1.00. Apco. P.O. Box 
8101. Riverside. California 92505. 


EARN more than many Professional 
men! $1000.00 monthly collecting delin- 
quent accounts by mail. Continental, Box 
2023-B. Des Moines. Iowa 50310. 


62 EMPLO Y MENT 
INFORMATION 


FOREIGN and USA job opportunities | 


available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid Over- 
time, travel. bonuses. Write: Universa] Em- 
ployment. Woodbridge, Connecticut 06525. 

AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information and 
Forms, $1.00. Austco, Box 3623-F, Long 
Beach, California 90803. 


HIGH Paving Overseas Jobs. Construc- 
tion, other Projects. Bonuses. Travel Ex- 
penses, Extras, International Information, 
109, Cortez. Florida 33522. 


ALASKA OILFIELDS! THE BIG 
BOOM! For information on Drilling Com- 
panies, Contractors— Work etc. Send $2.00 
to: Earl Thompson, Box 1425. Seattle. 
Washington 98103. 


AUSTRALIA Needs You! ! Get Facts, 
Not Promises!! New Life!! Adventurous 
Details $1.00. Opportunity. Box 1291, 
Dept. P9106. Richardson, Texas 75080. 

50.000 AUSTRALIAN JOBS! Brand New 
Directory of 300 U.S.-Investor Businesses 
in Australia Seeking Help. $1.00. Austco, 
Box 3623-F2. Long Beach. Calif. 90803. 


TWENTY Three Occupations in Elec- 
tronic Computing Systems. Complete In- 
formation. Education, Training. Experi- 
ence, Special Characteristics. Plus Free 
Glossary-Workers Traits Bulletin-Catalog. 
$1.00. Spacetronics. Box 31043-PX, San 


————ÀGn(— À— M r—"sm— !hn—!''* —ÁÀ——À——n— 


lia!!! Jobs Galore! Government assisted 
Transportation. 1969 Handbook $1.00. Sat- 
isfaction Guaranteed!! Associated. Box 
17C96. Lafayette, California 94549. 


63 SPECIAL SERVICES 


"UINFORMATION''—anxv subject devel- 
oped. Accurate, dependable. Details. Bond. 
Chester. Oklahoma 73838. 

INFORMATION On Anim. Ferguson 
Research Specialists. 83-45 Vietor Ave., 
Elmhurst. New York 11373. 

TRACERS Of Missing Persons & Heirs 
Confidential Investigations 25 Years Pro- 
fessional Experience. R & EK Tracers P.O. 
Box 29213. Cleveland, Ohio 44129. 

INFORMATION On Any Book or Prod- 
uct. Beasley, Box 867P. Richmond, Vir- 
ginia 23207. 


INFORMATION. Assistance Any Prob- 
lem. Send $2.00 (deductible). Metzler Re- 
search. P.O. Box 22085F, Long Island City. 
New York 11102. 


66 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 121!5c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits, Catalog Free, Nathan Portnory As- 
onim 2109-J Roosevelt Road, Chicago 
i nois, 


LIFETIME Income. Business Loan Rep- 
resentative. Write: Financial. 28 E. Jack- 
son, Suite 1204- X2. Chicago 60604. 

SPRING LOADED POST DRIVERS put 
down posts with no effort. Free Literature. 
$24.95. Agents Wanted. Corsicana Grader 
ADAC, Box 1699-A, Corsicana. Texas 
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EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles. tile 
clasps. money clips. cuff links. lapels, iden- 
tification badges. individualized with cus- 
tomer’s name and emblems, Cap badges for 
trucking. bus, taxi, police, firemen. also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast. Box 1088-PS5. Providence. R.I. 


MAKE Extra Money—Show friends. 
neighbors—Gilts, Stationery. Toys. Jewel- 
rv. Greeting Cards. 600 items. Experience 
unnecessary. Salable Samples on approval. 
Free—Catalog. Personalized Christmas 
Card Album. Hedenkamp. 361 Broadway, 
Dept. PS-43. New York 10013. 


ESTABLISH Your Own Business. Low 


Prices On Used Clothing. Shoes, House- | 


hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors. 2129 North 
Western Avenue. Chicago. Illinois 60647. 


67 SALESMEN—DISTRIBUTORS 
WANTED 


—- EARN Big Commission Full or Part | 


Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Build profitable repeat 
business. Start now. National Press. Dept. 
91G. North Chicago. Ill. 60064. 

YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine. Desk 6B, 
307 North Michigan. Chicago 60601. 


SELL Advertising book matches. Write 
us today; We put you in business by return 
mail. handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
superior Match, Dept. P569. 7530 5. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany, 304-B Pickwick Building. Kansas 
City. Missouri 64106. 


MAKE extra $25 to $75 spare tine! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's. 
women's line for dress. work, play. High- 
est commissions. Shoes for vourself. Big 
outfit Free. Write: Bronson, Dept. 153. 
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FREE. 206 Easy ways to make money 
taking orders for exciting new products 
e i spare time. Send name. age for 5 
months free 
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Big earnings selling Hertel Bibles. New 
3-dimension cover, finest reference edition 
sells fast. Demonstrator furnished. Big 
commissions. International Book. Dept. P. 
Box 118. Wichita, Kansas 67201. 

FREE! Money Making Opportunities! 
Send name, address. zip. Bradley, Box 
208-C. Mt. Kisco, New York 10549. 
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WANTED: Man contact service stations. 
Full or part time. Needed invention. Huge 
profits. Write: Cyclo, 3816 Dahlia, Dept. 
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TOP Labels Only— Beatles, Stones, Pres- 
lev, Send 50c For Sample Albums—Sales 
Plan. Music. Box 3182, Beverly Hills. Cali- 
fornia 980212. 


68 REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1266, Coral Gables. Florida 
33134. 

TIMELY Remails 25c. Colorful Post- 
cards. Schoen, Box 1963S, Chicago, Illi- 
nois 60690. 


RECEIVING-Forwarding. $3 monthly. 


Hedgpeth, 406-PS, South Second, Alham- 


bra. Calif. 91802. 


RECEIVING—Forwarding $3. Month- 
ly. Additional Confidential Services. Red- 
jack, Box 2005. Dearborn, Mich. 48124. 

SOUTH America Registered re-airmalls 
$1.00 Confidential, Leon, Box 360, Guayva- 
quil Ecuador. 


REMAILS 25c. Receiving—Forwarding. 
EC Mailway. Drawer 9037PS101, San Jose. 
California 95117. 


TAMPA Remails 25c. Monthly $3.00. 
Box 11291. Tampa, Florida 33610. 


—" DISTRICT Of Columbia Remails, 25c. 
Monthly Rates. Eramail. Box 2323-A, Falls 
Church. Virginia 22042. 


DICK'S Confidential — Fast. Excellent 
Rates. Box 6171, San Jose, Calif. 95150. 


NEW YORE. 25c. $3.00 Monthly. De- 
pendable. Snoow, 458 Vermont Street. 


! Brooklyn. N.Y. 11207. 


MICHIGAN Remails 25c. Monthly Rates. 
Box 4237, Muskegon Heights. Mich. 49444, 


69 CONTESTS 
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WRITE: CODEOGAME. 408 OLIVE, ST. 
LOUIS. MISSOURI 63102. 


SWEEPSTAKES Can Be Reapstakes. 
Winner of $10.000 in nationwide sweep- 
stakes contest reveals his winning secrets. 
$1.00. Benro Enterprises, Dept. PS, Box 
6656. Philadelphia. Pa. 19149. 


WIN MONEY EVERY MONTH 

WORKING Contests and puzzles. Free 
details . . . NO MINORS. International 
Contest Club, Box 10153, Dept. PS-6, Kan- 
sas City, Missouri 64111. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn how 
we publish. advertise. promote, distribute. 
Many successes. Free booklet PS, Vantage. 
120 West 31. New York. 


72 EDUCATION & 
INSTRUCTION 


COMPUTER PROGRAMMING—the big 
opportunity career, New recognized corre- 
spondence course. No maths needed. FREE 
brochure. Canadian Institute of Science & 


Technology. 263P, Adelaide St. W., To- 
ronto. 
MISSOURI Auction School. GI Ap- 


proved. Free catalog. 424-05 Nichols Road. 
Kansas City. Missouri 64112. 
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BOOREKEEPEHS — Operate Your Own 
"Dollar-A-Week'' System. Ellis. Box 203. 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with home 
study course. Diploma granted, American 
Tuning School. Gilroy, California 95020. 


wre 


DEVELOP Mind Power, personality. 
memory while asleep! Free details, SLRA, 
Box 24-SF, Olympia. Washington. 

LEARN Civil and criminal investigation 
at home, Earn steady, good pay. State age. 
Institute Applied Science 1920 Sunnyside. 
Dept. 336, Chicago, Illinois 60640. 

FCC First Class License in six weeks— 
nation's highest success rate--approved 
for Veterans Training. Write Elkins Insti- 
mie. 2603A Inwood Road, Dallas, Texas 
a * 


COMPLETE Your High School at home 
in spare time with 72-year-old school. 
Texts furnished. No classes. Diploma, In- 
formation booklet free. American School, 
Dept. XA46 Drexel at 58th, Chicago, Illi- 
nois 60637. 


Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free, (Courses bought.) Lee 
Mountain, Pisgah. Alabama 35765. 


USED Correspondence 
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LEARN landscaping and the growing of 
plants. Start a profitable business part or 


| full time. Free information without obli- 


gation. Lifetime Career Schools. 
A-5906. 2251 Barry Avenue, Los 
Calif. 90064. 

GET A British Diploma in Color. Phi- 
losophy, Biochemistry. Radionics. Home- 
opathy, 35 courses. Curricular free. Dept. 
PSM. Braintridge Forest School. ''High- 
field" Dane Hill Haywards Heath, Sussex, 
England. 


EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bill Approved. Free Catalog. Grantham, 
1503 N. Western, Hollywood. Cal. 90027. 


JOIN With Thousands in Free Courses 
by mail in the Torah. Write: Lamplight 
Studies, Box 88E. Brooklyn, N.Y. 11229. 


. Dept. 
Angeles, 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc.. 325 Jackson, Dept. 
2ER-1, Chicago 60606. 


FREE! List of low cost popular self- 
improvement books. Write: Dixie Gift 
Mart, 1384-B Monroe Drive, N.E., Atianta, 
Georgia 30324. 


ACCIDENT Investigation career train- 
ing. Train at home for position that in- 
cludes new car furnished, expenses paid. 
free benefits. No selling. Free Placement 
Service. Men urgently needed. Write for 
Free Booklet. No obligation. Universal 
Schools, CPS-6, 6801 Hillcrest, Dallas, 
Texas 75205. 


DEVELOP Slide Rule Comprehension in- 
stantly. Programmed Instruction manuai 
Quality Rule Included, $5.75 guaranteed. 
Monteo, 6APS, 53 Brookfield Road, Mont- 
Clair, New Jersey 07043. 


MECHANICALLY inclined? Learn prof- 
itable Watch Repairing. Free sample les- 
son. Watchmaking. WS, Fox River Grove, 
Illinois 60021. 


LEARN Auctioneering. Free Catalog, 
Reisch Auction College, Mason City 3, Ia. 


EARN College degree at home. Al! sub- 
jects. Ohio Christian College. 1156 Striebel 
Road. Columbus. Ohio 43227. 


OPERATE Collection Agency. 
Gold Mine!" Franklin Credit, 
Virginia 24004. 


BIBLE College, Christian Ed, Ordina- 
tion. and degree courses. Write: Soms. 887 
West Spruce Avenue, Ravenna. Q. 442 66. — 


USED Courses! Books! List 10c. Smith's. 
124 Marlborough, Salem, Mass, 01970. 


STUDY Acts, Come I For Prayer. Tracts, 
Box 233, Newport News, Va. 2360. 


INFORMATIVE, Inspirational Books. 
Free Brochure. John A. Wonsey Com- 
pany, 15024-M Joy Road, Detroit, Michi- 
gan 48228. 


EARN As you learn. photo equipment 
service. Accredited home study or class- 
room training, instruction. texts. tools, 
practice FOIUPIIDS. Write National Cam- 
era Technical Training Division, Dept. EE, 
T renee Colo. 80110 for free informa- 
tion. 


"Little 
Roanoke, 


LEARN Bartending Correspondence 
School: 426E East Seventh Street, Tucson, 
Arizona. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment. 
Box 665-35, St, Louis, Missouri 63188, 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology and 
Electronics Engineering Mathematics, Earn 
your Degree. Write for Free Descriptive 
Literature. Cook's Institute of Electronics 
Engineering, (Dept. 11), P.O. Box 10634. 
ion Mississippi 39209. (Established 


"KEY To A Cartoon Career". Write: 
Cartooning, Box A3176, Colorado Springs. 
Colo. 80907. 


LEARN GUNSMITHING 
AMERICA'S Oldest. Complete Course. 
V.A. Approval. 2-yr. Curriculum. Degree 
of Associate in Science, Large Shops. Mod- 
ern Equipment, Competent Staff. Recom- 
mended by leading arms companies. Write 
Dean of Students— Trinidad State Junior 

College, Trinidad, Colorado 81082. 


^ USED Courses, Engineering Design. Re- 
frigeration, Watchmaking. Rubber Stamps. 
etc. Information $1.00. Techref, 1001, Hilo, 
Hawaii 96720. 


J DISCOUNT Prices. Correspondence 
Courses, Data Processing— Programming. 
Motel Management, Insurance Investiga- 
tor, Civil Service. High School Eauiva- 
lency. National Correspondence Courses. 
Box 44-A, Vandalia, Illinois 62471. 


LOCKS And Safes! Learn How to open 
them. Satisfaction or money back. $1.00. 
Rhew Publishing Co.. Dept. P6, Box 327, 
Vacaville, California 95688. 


73 CARTOONING, 
SIGN PAINTING 


"HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS'--Everyone who likes to 
draw should have this book; Free. Write: 
Cartoonists' Exchange. 196 Pleasant Hill 
Ohio 45358. 
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Fascinating System. 
Western, Spring- 


SIGN Painting. 
Straley. 410-PS. South 
field. Ohio 45506. 


SIGN Painting— Instructions, Equip- 
ment. Free Catalogue. Kaufmann Supply. 
Centertown, Missouri 65023. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners, 
Box 30367. Lincoln, Nebraska 68510. 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City, . California 21608. 


DETECTIVE Profession, Home 


Study. 


Lapel Pin, Certificate. Future 2759CB 
West Broadway, Los Angeles, Calif. 90041. 
77 LOANS BY MAIL 


^ BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dep t. 11-E. T EKeeline Building, Omaha, 


————————————— 


| PAY Bills! Have cash left over. $39.65 
repays $1000 in 36 months. Write for de- 
tails. American Loan Plan, Dept. HA-020B, 
City National Bldg., Omaha. Neb. 68102. 


79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Name Brands, Appliances, Furniture. 
Sports, Equipment, Televisions, Cameras, 
Watches. Jewelrv. Thousands More. Huge 
Discounts to 51.000.00 on New Automobiles. 
Al Makes. Free Details. Write Today; 
Worldwide Bargainhunters, Box  130-B, 
Holland, Michigan. 


500. 000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus. Imports. Dropship 
merchandise. Save 51.400. new automo- 
biles. Free details. International Buyers, 


Box 4633-PS, Colorado Springs, Colorado 
80909. 

^ FREE. Wholesale Catalog. Guns, He- 
loading Tools, Clothing. Traps. Decoys. 
Calls. Boats, Finnysports (PE), Toledo. 
Ohio 43614. 


BELOW Wholesale tovs, novelties, gift 
and premium items catalog. Deposit $2.00 
refunded first order. Yoder, 1308 South 
llth, Kingfisher, Oklahoma 73750. 


FREE New 69 Catalog. Send dime, Box 
61, Newport News, Virginia 2 23607. 


800.000 PRODUCTS Wholesale! Terrific 


Bargains! Wholesalers, 1265 Broadway, 
New York. N.¥. 10001. 
^ HEARING Aids, Batteries, Wholesale. 


Catalog 25c. Fiston, Box 144E, 
ton, Conn. 06777. 


MEN'S Sanitary health products—Va- 
riety of types at discount—Send for List. 
Palace Products, Dept. L-6, 137 N. Wash- 
ington St., , Wheaton, Il 60187. 


^ WHOLESALE ' Catalog—Everything From 
Penciis To Televisions. Year Subscription 


New Pres- 


$1.00 (refundable). Fransen's, North 
Springfield, Vermont 05150. 
80 ADVERTISING 


AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers. 
magazines 25c. Chicago Advertising Agen- 
cy, 28 E, Jackson, Chicago 60604. 


ADVERTISING- -Complete service. Ads. 
publicitv catalogs, flyers. Free quotes. Ask: 
Bob Johnson, R.N. Johnson Advertising, 
173 W. Madison, Chicago 60602. 
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RECORD Telephone conversations Au- 
tomatically unattended. C. B. Hanson Co., 
Box 22-108. Brooklyn, N.Y. 11238. 


"FREE N Mailorder Advertising Ratebook. 
Personalized Service. Columbia Advertis- 
ing. Box 257B. Richmond. Indiana 47374. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


4B PAGE Catalog ree Signature $2.80. 
Carrol’s, McLoud, Okla. 74851. 


ADDRESS Rubber Stamp $1.00 Postpaid. 
Arrowhead, Dept. E, 5521 Warwick Ave- 
nue, Chicago. Ilinois 60641. qu 

Cata- 


" RUBBER Stamps--4 Lines 51.25. 
lcg. Williams. 10024 Oxborough Road, 
Minneapolis, Minnesota 55431. 


| Verware, 


84 PRINTING, 


MULTIGRAPHING, ETC. 


RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples. Bargain Price list 
free. Pioneer PS-6, Island Park, New 
York 11558. 


1.000 BEAUTIFUL LABELS, 50c. 
Personalized rubber stamp, 50c. Discount, 
Malibu, California | 90265PS. 


1.000 GUMMED Address Labels 
$1.00. Walt's, Box 966, South Bend, 
ana 46624. 


GOOD Business Cards, Write: Goodall 
Printing, 68-A Joost, San Francisco, Cali- 
fornia 94131. 


FREE Literature: Address Labels, Busi- 
ness Cards. Printing. Rubber Stamps, Jor- 


Indi- 


dan's, 552 West O'Connor, Lima, Ohio 
45801. 
OFFSET Printing. Prompt service. 


ne a pees, 835 Falls, Rocky Mount, 


N.C, 21801 
AMAZING Business Printing values, 


Quotations. Print Shop, Box 576P, Green- 
ville, R. I. 02828. 


1000 LABELS. 4 Lines, $1.00, Pocket 


ness Cards $5.00. 1000 515x815 
or Statements $7.00. Postpaid. Printing- 
Novelty Catalog 10c. Seal, Box 505A, El- 
gin, Illinois 60120. 


1000 EMBOSSED Business Cards $4.95. 
Free Samples; Printco, 10024 Oxborough, 
Minneapolis, Minnesota 55431. 


85 PRINTING & RUBBER 
STAMP OUTFITS 
PRINTING Outfits. type. supplies. Send 


dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8. Meriden, Connecti- 


PRINTING Presses, Type, 
Lists 6c. Turnbaugh Service, 
burg, Pa. 17055. 


J WHOLESALE Offset Presses. 6c Stamp. 
Maurice Bower, Route 3, Floyd, Va. 24091. 


SAME Day shipment on rubber stamp 
glee Revised wholesale price list No. 


free. Star Stamp Supply, 732 Federal 
Che Eo. Ill. 60605. 


87 TOBACCO, PIPES, CIGARS 
SMOKER'S PACIFIER 


Sup plies, 
Mechanics- 


ing 50 to 15^. 
Oral satisfaction. Looks, Tastes and d Feels 


$2.75. Money Back Guarantee. RAINBOW 
HOUSE, 817 Prescott Avenue, Scranton, 
Pennsylvania 18510. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry. Gold 
Teeth. Rings, Diamonds, Watches, Silver. 
Platinum, Mail Articles Today. Free gift 
with Information, Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept. 557, Chi- 
cago 60603. 


CASH Immediately For Old Gold, Jew- 
elry. Gold Teeth, Watches, Diamonds, Sil- 
Platinum. Mercury, Spectacles. 
Free information, Rose Industries, 29-¥ 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books. Free 
Catalog. North American, Box 7TT-BFE, Fox 
River Grove, Illinois 60021. 


USED Wrist. Pocket Watches—$3.00 up. 


Free list. Southern Watches, 5-PS, South 
Wabash, Chicago 60603. 
90 GIFTS 

BLACK Velvet Paintings. Send 25c for 
list. Alehris. Box 716, Kailua, Hawail 
96734 
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EXCITING And Practical Gifts. Free 
catalog. Burkart, 10723-J Farallone Drive, 
Cupertino, California 95014. 


91 FOR THE HOME 


LOW COST BURGLAR-FIRE ALARMS 
no wires. plugs. installation. Sounds loud 
siren. Foolproof, tamperproof. Free litera- 
ture. Alarms, 492-1 Main, Williamsburg. 
Ohio 45176. 


CESSPOOL Septic problems effectively 
solved. Amazing product. June Martin As- 
sociates, Box 65PS, Commack, N.Y. 11725. 


Enterprise. Dept. 12031, Parkville, 

souri 64152. 

918 CONTRACTORS 
CARPENTERS 


TIME Saved installing one custom built 
home stairway pays for new tool. $10.95 
Prepaid. Lima Crafts Products L34, Box 
774, Lima, Ohio 45802. 


92 MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans, books, 
tools. engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3° tax. James 
Bliss & Co.. Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


SHIP models catalog  25c. | Scientific 
Inc.. 100 Monroe. Newark. N.J. 07105. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers trackers. rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


ROCEETS!! Kits, single-multistage, 2000 


Frigate Essex, etc, Fittings. Plans. : 
40 Page Catalog 50c. Model Shipways. 
Folio P. Bogota. New Jersey 07603. 


CANNONS, Flying Saucers, Hot Air Bal- 
loons, Rockets. Etc. Free Catalog. Zeller, 
Box 67. Hudson, Mich. 49427. 


RADIO Control Model Power Boats. Kits, 
Engines, Propellers, Flywheels, Universals. 
etc. Stamped, Self-Addressed Envelope for 
illustrated Literature. Octura Models. 8148 
Milwaukee, Niles, Illinois 60648. 

ASTONISH Your Friends! Make Paper 
Airplanes and Rockets that Perform with 
Super Speed. Accuracy, Endurance. and 
Stunts, For eight models (8) and Instruc- 
tions Send $1.00 Plus 10c Handling and 
Postage to: Belix, Box No. 2551, Ft. Wayne, 
Indiana 46807. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. Old 


Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave.. Chicago 60622. 


94 FOR INVENTORS 


United 
States Chamber Commerce. Free ‘‘Inven- 
tion Record'" and “Recommended Protec- 
tion Procedure." Airmailed! Write: Ray- 
mond Lee, Invention Developer, 230-V 
Park Avenue, New York City 10011. 
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cash bonus. Write for 


U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York. Free Inven- 
tion Certificates. 


PATENT SEARCH SERVICE For law- 
yers, Companies, Inventors. ''Confidential 
report" including copies of related United 
States patents rushed ''Certified Airmail.” 
Free! Information. Write: Congress Patent 
Search Company, 911-A Warner Building. 
Washington, D.C, 20004. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions, Expert searches performed in the 
U.S. Patient Office. Your inventions and 
ideas engineered for maximum patent pro- 
tection and greatest commercial value, In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection "''Inven- 
tion Certificates" and further interesting. 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PATENT Searches, including copies of 
related U.S. Patents, Inventors. attorneys. 
manufacturers use our ''"Worldwide" Air- 
mail service! “Invention Record form 
and ‘Information Every Inventor Needs.'' 
send free! Hayward Company, 1029F Ver- 
mont Ave., Washington 5, D.C 


PATENT Application Financing, Free 
Patent Search Plan, Global Patent Divi- 
sion, 2420 Tith. Oakland. Calif. 94605. 


QUALITY PATENT SEARCHES! Pre- 
ferred by Professional Inventors, Law- 
yers, Manufacturers, ‘Confidential He- 
port’’ Including related United States 
patent copies ''Airmailed Certified." Free 
Information! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W.. Washington, D.C. 20005. 


PATENT Searches including Maximum 
speed. full airmail report and closest pat- 
ent Pied $6,00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
T11-l4th, N.W.. Washington 5, D.C. 


PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free ‘Protection 
Forms” and "Patent Information." Write 
American Patent Search Company, Dept. 


28, 711 14th St., N.W.. Washington, D.C. | 
20005. 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented. 
unpatented. Free booklet outlines royalty 
sales. requirements. Write Kessler Corpo- 
ration C-76-FI, Fremont, Ohio. 


INVENTIONS WANTED! 500 Manufac- 
turers Names, Addresses—32.00, Leads 
Company, Box 12041, Oklahoma City, 
Oklahoma 73139. 


IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 
E Universal Patents, 184-B Marion, 


INVENTORS! Your Ideas, Methods, Sys- 
tems may be worth money. Our experi- 
enced Staff of Researchers, Engineers and 
Marketers evaluate them free. No risk. 
Free information. record of invention 
forms: Wall Street Promotions, Inc., Dept. 
PS-3, 99 Wall St., New York City 10005. 


INVENTORS! Free Promotion Analysis 
helps you sell for highest royalty 
Value. Extensive Manufacturers’ lists. 
Complete Invention Service. Proven per- 
formance, For free information analysis: 
International Invention Institute, Dept. 
PS-1, 160 Broadway, New York City 10038. 
Financial Assistance Available. 

WE either sell your invention or pay 
details, Universal 
Inventions, 298-G, Marion, Ohio. 


PATENT Searches . . . 48 hour service. 
Serving inventors, attorneys and manu- 
facturers since 1947. Reports airmailed 
with copies of nearest patents,’ For Free 
Invention Protection Forms, write Miss 
Ann Hastings, Patent Searcher, P.O. Box 
176, Washington, D.C. 20044, 


PATENT Searches—48 hour airmail ser- 
vice. Moderate fees, Write for free Record 
of Invention forms, Patent Search Service, 
P.O. Box 500. Washington. D.C. 20044 


95  INVENTIONS WANTED 


FREE ‘Directory of 500 Corporations 
Seeking New Products." For information 
regarding development. sale, licensing 
of your patented/unpatented invention. 
Write: Raymond Lee Organization, 230-W 
Park Avenue, New York City 10017. 


INVENTORS—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C. 635-F Street, N.W.. 
Washington, D.C. 20004. 


INVENTIONS  FPromoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure." "Washington 
Inventors Service, 422-6, Washington 
Building, District of Columbia, 5. 


INVENTORS! Onutright cash sale or 
royalties for your inventions. Patented. 
Unpatented, Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 30, United States Inven- 
tion Brokerage, 78 Wall Street, New York, 
New York 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Inventing Broker. 80 Wall St.. New York. 


INVENTORS! WE will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance. For Free information write 
Dept, 54, Wall Street Invention Brokerage, 
79 Wall Street, New York, New York 10005. 

INVENTIONS wanted. Patented: unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F "th. 
Oakland 5. California. 


IF your invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty, Free booklet outlines 
royalty rates, requirements. Kessler Cor- 
poration, C-76-IW, Fremont, Ohio. 


INVENTORS! Why deal with 2-3 Inven- 
tion Firms and risk information leaks. We 
offer complete, rapid invention servicing. 
Copyrights, Searches, Promotion, Applica- 
tions prepared (All types: Mechanical. 
Chemical design, Foreign) Financing. Free 
information. Protection forms: New York 
invention Service, Dept. PS-4, 150 Broad- 
way, New York City 10038. 


INVENTIONS Wanted! Patented. unpat- 
ented. Free report on chances of your in- 
vention's success. Our Client Manufactur- 
ers continually seeking new products. Free 
record of invention forms for vour protec- 
tion. Write: Pioneer Invention Service, 
Pept PS-2, 150 Broadway, New York City 


100 WANTED TO BUY 


QUICKSILVER. platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02082, 


101 EMBLEMS & BRASSARDS 


FULLY Embroidered AMERICAN FLAG 
3 x 5 Ideal for Sports Clothes, Uniforms, 
Jackets Superb quality, completely wash- 
able. Wear with Pride. $1.50 each. Quan- 
tity Prices available over 25 pieces. Penn- 
co Products Company, 2111 Eastburn 
Avenue. Philadelphia, Pennsylvania 19138. 


YOUR NAME EMBROIDERED on 1!5 x 
4 patch bearing American Shield. Com- 
pletely washable, ideal for swim suits, 
caps sports clothing. 3 for $2.00. Print 
your name clearly, Pennco Products Com- 
pany, 2111 Eastburn Avenue, Philadelphia, 
Pennsylvania 19138. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free information, Terms. De- 
liver immediate. Detectron. Dept. 6-PS, 
Box 243. San Gabriel. California 91778. 
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FIND buried treasure With new revolu- 
tionary analytical metal detector. Features 
ush button tuning. automatic tuning. 
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oudspeaker, negligible ground pickup. 
greatest range. Free catalog. Gardiner 
Electronics. Dept. 1l. 4729 N. Tth Ave.. 


Ph oen ix, Arizona 85013. 


OUT 


FISHER "METALERT'' award-winning 
Model 70. Brand new treasure and metal 
detector for exciting results! Unsurpassed 
sensitivity. Use anywhere. even beaches 
and streams. For Free literature write 
Fisher Research. Dept. PS6, Palo Alto. 
California 94303. 


TREASURE Hunters! Prospectors*  Reél- 
co's new instruments detect buried gold, 


silver, coins. minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A41, Box 10839. 


Houston. Texas 11018. 


"TREASURES, VALUABLE ‘COINS, 
GOLD, SILVER. jewelry. and relics easily 
found with White's metal-mineral de- 
tectors. designed especially for the pros- 
pector and Treasure Hunter. YOU CAN 
NOT BUY BETTER INSTRUMENTS AT 
ANY PRICE! BUILDER OF THE 
WORLD'S LARGEST LINE of mineral 
and metal detectors. also Geiger and Scen- 
tillator Counters. Ultra Violet Lights, Elec- 
tronic Magnetometers and magnetic me- 
ters. Free catalog: White's Electronics, 
Inc., Room 361, Sweet Home. C Ore. 91386. s 


TREASUREPROBE Metal c detector as 
kit ($12.88) assembled (518.88) with power- 
ful built-in speaker ($24.88) a schematic. 
parts list. and instructions ($1.00). Money 
back guarantee. Free catalog. Treasure- 
probe. Dept. TGE, P.O. Box 64. Lakewood, 
N.J. 08701. 


^ POWERFUL Metrotech Locators ‘Detect 
Gold. Silver. Coins. Relics. Monevback 
Guarantee, Terms. Free mora. Un- 
derground Explorations, Dept. D, Box 793. 
Menlo Park, California 94025. 


URECON metal finder. g" head, transis- 
torized. $40.00. delivered. URPA Corp., 
6304 Beechwood. Sarasota. Fla. 33581. 


ULTRA-SENSITIVE AND POWERFUL 
METAL DETECTORS—join the many who 
are finding buried coins, minerals. relics 
and artifacts. Don't buy till vou see our 
EBER Ws of new models. write Jetco- 


“METAL locators- Accessories. Nis: 
Detectors. Inc. Box 101-B. Sprinzfield. 
Va. 22150 ' 
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$17.95 Buys Treasure Locator Complete- 
ly Assembled With Built In Speaker. Free 
Literature. Marshall Electronics, P.O. Box 
7726. Dallas. Texas 75209. 


103 OF INTEREST TO 
WOMEN 


$75.00 THOUSAND, Home Addressing! 
Longhand. Typewriter. Information. send 
stamped self-addressed envelope. Brewster, 
Box 1348-YT. Clearwater. Florida 33517. 


"PROPHET Elijah Coming Before 
Christ'" Wonderful Book Free. 58 Megiddo 
Mission. ‘Rochester 19. New York. 


HOW to Make Stoner Short 


Writing 
Paragraphs. Information Free. Barrett, 
DN C-86-R3, 6212 N. Clark, Chicago 
60626. 


WANT to make money seling exciting 


new products? Send name for free 5 
months subscription. Opportunity Maga- 
zine. 1460 Hancock Center. Dept. 18-FO. 


Chicago 60611. 


$500 -$800 MONTHLY. Raise smali la- 
boratory-breeding stock for us. We supply 
equipment. breeders. instructions. Illinois 
Research Farms, Dept. SPC-6, McHenry, 
Tilinois 60050. 


HAVE Profitable Hobby Lacing and As- 
sembling our Beautiful Products for Stores 


and Shops! Checks with materials ad- 
vanced on complete assemblies! Solid 
Guarantee! Wire: Cuties. Warsaw 15, In- 


diana 46580. 


$500 MONTHLY POSSIBLE—clipping 
News at home. No experience, Free infor- 
mation. Send stamp. American, Excelsior 
Springs. Mo. 64024. 

WOMEN: Big Money! Studio Girl Cos- 
metics nee wcmen in all States including 
Hawaii. :.!aska. Puerto Rico and American 
Samoa. F^'i or part time. No experience 
required, No territory restrictions. Take 
orders anywhere. Highest profits. 500 Good 
Housekeeping approved cosmetics. Every- 
thing furnished. Credit extended. No stock 
to carry. Xo franchise fees. No stock in- 
vestment. For full information by mail, 
plus 3 free samples. write: Harry Taylor. 
Chairman. Studio Girl Cosmetics. Dept. 
BC302 11461 Hart Street. No. Holly wood. 
Calif. 91605. Also immediate big profit 
earnings for experienced City and State 
Managers and former party plan opera- 
tors. 


IMITATION Tiger aking shupsd: like the 
real thing! Women love them. Send $2.00 
Prepaid. Larry Carter. 65 Eckford St.. 
Brooklyn, N.Y. 112 122. 

WANTED! Addressers Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 4120-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


HOMEWORKERS! 585. 00 Weekly ad- 
dressing mail for firms. Start immediate- 
lv! Details. send stamped self addressed 
envelope. Enterprises. Box  168143-PS, 
Phoenix. Arizona 85011. 
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$2.00 Per Dozen Cash Profits. Assamble 
New Art Foam Products. All Supplies 
Furnished, Showcase, Box 55392U, India- 
napolis. Indiana 46205. 

S100 WEEKLY possible: Home typing. 
Instructions. emplovers’ list $1.00. Satis- 
faction or refund. Summithouse. Box 377- 
PSO. Corte Madera. California 94925. 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Employers list. 
complete instructions. Details 25 cents. 
Typing. Box 593. PS6. Bettendorf. Iowa 
52722. 
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MAKE Extra Monevy—Show 
neighbors—Gifts. Stationery. 
ry. Greeting Cards. 600 Items, Experience 
Unnecessary. Salable Samples on approval. 
Free-Catalog. Personalized Christmas Card 
Album. Hedenkamp. 361 Broadway. Dept. 
PS5-43. New York 10013. 

EXTRA Cash. Home Typing. Details. 25c, 
Ellis, 224-ST. Prospect Heights. Ill. 60070. 


104 RESORTS & TRAVEL 


FLY ANYWHERE IN THE WORLD 
FREE ON AIRLINES OF YOUR CHOICE! 
GUARANTEED OR MONEY REFUNDED. 
Data $5.00. Box 746. Radio City Station, 
N.Y.C. 10019. 

EUROPE on a shoestring. Low Cost 
Tours. Send 82.00. House of Nivlac. Dept. 
2. 103 Lola Drive. Newport News. Va. 23606. 


105 MISCELLANEOUS 


SAVE S4. 00. plus time. , plus effort. We 
wil have 100 companies mail xou their 
Offers. It would take 100 post cards. plus 
time to find their ads. plus time to write 
to them. We do this for vou. Send $1.00 
(vou save $4.00) to: Savtime Co.. Box 693, 
Mineola. N.Y. 11501. Dept. 702. Uncondi- 
tional À Money Back Guarantee. 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208. 
Minneapolis. Minnesota 55412. 

WINEMAKING ... Grape, Elderberry, 
Dandelion. Frozen Juices. etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions. Recipes. and Supplies Cata- 
log. $1.00. Continental. Box 11071-EF, In- 
dianapolis. Indiana 36201. 


WINEMAKERS—Free Catalog and Rec- 
ipes. Kraus. Box 451-N. Nevada. Mo. 64772. 


TRAVELING Through Georgia? Visit 
People's Drug Co.. Dallas. Georgia 30132. 


friends. 
Toys, Jewel- 
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We give S&H Green Stamps. 


= a CEN: 


SLOT & PINBALL machines, etc. Cata- 
log 50c. COFFCO. Dept. A. P.O. Box 522, 
Lake Zur ich. Illinois 60047. 


|-— ——  —HÓEÓ GODS — 


GLASS Figurines From India. Styles 
and Prices 50c. Sample and Literature 
$2.00. Deductible. R. Staples, Box 2952. 
Nazareth. Pa. 18064. 


RECEIVE Magazines - Samples, Cata- 
logue Agency. Homework Offers. Get List- 
ed 35c. Rorick Mailer. Pleasant Plain, 
Ohio 45162. 


OLD Wine Recipes $1.00. Ogden, 
1218. samoset, Florida 33505. 


YOUR PICTURE on silk or canvas- 
HAND PAINTED. Newcomb. Box 1049-D, 
New Britain. Connecticut 06050. 


FREEZE Your Body—Save Your Life— 
perhaps live forever. Latest Authoritative 
information. Current Status of Develop- 
ments. Plus Free Spacetronics Catalog. 
$1.00 Spacetronics. Biology Division. Box 
31043, San Francisco. California 94131. 


106 PERSONAL 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia. Far East. etc. 2000 open- 
ings all trades. Construction. Office. Engi- 
neering, Sales. etc. $400 to $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs. International Airport. Box 
536- P, Miami. Florida 33148. 


INVESTIGATORS. Latest Electronic 
Aids. Free Literature. Clifton. 11500-F NW 
Tth Ave.. Miami. Florida 33168. 


RUPTURED. Relief and Comfort. No 
Understraps. Elastic or Steel. Write Hand 
Lock Pr Products, Preston 2. Ontario, Canada. 


^ MARRIAGE, Birth Certificates: other 
standard Certificates, useful forms. Two 
forms $1.00. Free sample and list. Brun- 
dage Forms, Box 9966, Atlanta, Geor- 
gia 30319. 


BE A winner! "Twelve Steps to a Real 
Life'" $10.00. guaranteed. Gift. details 
$1.00. Now! Box 2013P. Atlanta 30301. 


BIRTH Certificates. Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms. Box 482-5, 
Washington, D. C. 20044. 


NAGGING Bills? Accounts serviced up 
to $20.000. You can't borrow your way out 
of debt. We are not a lending institution. 
Write for free details. Nationwide Budget 
Systems. Dept. PS. 1227 Plainfield St.. 
Johnston, R.I. 


WIPE Out All Debts, Easy loans, 1000 
sources. Free particulars. Counselor-16, 
Harlingen, | Texas 78550, mou 


HANDW RITIN G A N ALYSIS MADE 
EASY: Complete 208 page course reveals 
secrets. $2.00. Beacon House. 1618 Linda 


Box 


Lou Drive. West Palm Beach. Fla. 33406. 


BIRTH. Marriage. Certificates. Diplo- 
mas. Wills. three Blank Forms $1.00. Free 
samples. Form Distributors. Box 893, 
League City. Texas 77573. 


SAVE THOUSANDS on Home Mortgage. 
Do-It-All-Yourself, No Gimmicks, No 
Figuring. Don’t miss this chance: Act 
Now. Proof Positive. Licensed. Know How 
by return mail. Send $1.00 cost of handling 
to: RODREX, 90127 Worldway Postal 


Center, Los Angeles, California 90009. lá 


MAKE YOUR WILL. 4 will forms and 
attornev's 64-page booklet, $1.00. Legal 
Forms Company. Department 102. 1967 
Guardian Building. Detroit, Mich. 48226. 


CORRESPOND. Make New Friends Na- 
tionwide. Inspire. Box 5673A. Toledo. Ohio 
43613 


GET OUT OF DEBT in 90 minutes. le- 


gally without borrowing or bankruptcy. 
Anderson. 8873F Kenwood. Cincinnati, 
Ohio 45242. | m 


SLEEP-— Without Pills! Simple Exercises, 
64 Page Book. Only $1.00. WB-120, Harvest 
oe 301 Hunstock, San Antonio, Texas 


SKYROCKET Your Income. Gain Finan- 


cial Security, Prestige and Power. Invest 
$2.00 for inside facts, secrets of riches. 
Brahm. 2620 Strathmore Lane. Bethel 
Park. Pennsylvania. 15102. 


NEW Seeker's Guide—Unusual Organi- 
zations. Free details. Aurean, Allenhurst, 
New Jersey 07711. 


"WILLS". Prepare own. Four standard 
forms: instructions. $1.00. Willforms, Box 
8585- B. Kansas City, Missouri 64114. 


ULCERS? Eat. drink anything you 
want. Simple home remedy. $1.00 for par- 
ticulars. PanMar. Box 115SP, Riverside, 


Conn ecticut. 0 )685. 


AUSTRALIA!!!, 
lia!!! Jobs Galore! 


Australia!!!.  Austra- 

Government assisted 
Transportation. 1969 Handbook $1.00. 
| Satisfaction Guaranteed ! ! Associated, 
Box 17CA96. Lafayette, California 94549. 
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Will You Give Up Pounds, Feet, Inches? 
[Continued from page 57] 


Going metric, opponents have main- 
tained, would mean junking the country’s 
$30 billion worth of machine tools—in 
favor of new ones with metric feed screws. 
Not long ago the director of our National 
Bureau of Standards, Dr. Allen V. Astin, 
walked in upon a Senate committee pon- 
dering the problem, with the answer un- 
der his arm. 

Device solves the machine-tool problem. 
To the fascinated Senators he demon- 
strated an attachment that would turn 
an existing machine tool into a metric 
one—generally, at a small fraction of the 
cost of replacing it. ‘‘With this device it 
will be possible to solve the problem,” he 
said, “on many of the machine tools in 
this country.” 

This ingenious invention was recently 
made by a former member of the Bureau’s 
staff, Jacob Rabinow, of Bethesda, Md. 
He received a patent on it just two years 
ago. Accompanying illustrations show 
how his converter’s gearing reproduces 
the 125-127 ratio of principal metric and 
English lengths. A look at the device may 
well have been one of the factors that per- 
suaded Congress to vote the metric study, 
after earlier Congresses had failed to. 

Lately, too, former leading opponents 
of a U.S. change to the metric system 
are doing an about-face. The automotive 
industry in the past was one of the prom- 
inent anti’s; a Ford Motor Company 
spokesman in 1961 pictured going metric 
as a disaster that would cost his company 
1/6 to 1/5 of its total value, with nothing 
gained. Today, Ford calmly views U.S. 
adoption of the metric system as “‘inevita- 
ble"; it backs the Commerce study, and 
is briefing its own management with a 
series of scholarly little booklets, Ford 
and the Metric System. 

Using the metric system in the U.S. 
has been legal since 1866. Our customary 
measures are even defined in terms of 
metric ones. No longer is an inch the 
length of three round and dry barleycorns 
(seeds of barley) laid end to end, as an 
English king decreed in 1324 A.D. It's 
exactly 25.4 millimeters. 

Metric cigarettes and aspirin. More U.S. 
makers already use the metric system than 
you may realize. Could you name a met- 
ric-sized article of which Americans 
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bought about 546 billion last year? The 
answer is cigarettes, whose lengths are in 
millimeters. Regular size is 70 milli- 
meters long; king size, 85 millimeters; 
and the newer 100s (in case anyone won- 
dered “100 what?") are 100 millimeters. 
While leading makers tell POPULAR Sci- 
ENCE they can’t say for certain how metric 
sizes for cigarettes began, they offer the 
likely surmise that it started in the in- 
dustry’s earliest days when cigarette pa- 
pers were imported from France and 
cigarette-rolling machines from Germany 
—both metric countries. 

Aspirin tablets are metric best-sellers, 
too. Because people are used to it, the 
label on your aspirin bottle still says ' 5 
grains"—but the official dose is now 300 
milligrams, which is practically the same. 
'The U.S. drug industry went to the metric 
system in the 1950s. 

Going all the way. How would the whole 
country "adopt" the metric system? The 
U.S. way, past proposals show, would lie 
midway between France's and Britain's 
extreme examples: 

France, by law, made use of the metric 
system compulsory. It even banned sell- 
ing or using any other scale, except for 
"historical, artistic, or scientific" purposes 
—a prohibition that might send you to a 
bootlegger to buy a foot rule. 

In contrast, Britain's switch to metric 
measures is purely voluntary. The initia- 
tive came from industry itself; the govern- 
ment’s part has been simply to coordinate 
the plan and schedule. 

For the prod that clearly is needed here, 
Congress probably would begin with a 
law requiring the government—industry’s 
biggest customer—to make all its pur- 
chases in metric measures, after a chosen 
date. Industry will go metric if it plainly 
pays to; this initial step, and further in- 
centives if needed, would advance the date. 

Add all this up, and you have a preview 
of what the current U.S. metric study 
seems likely to find: Sooner or later we'll 
go metric; the longer we delay, the more 
difficult and costly it will be. Gains in 
world trade, and advantages at home, will 
soon repay the expense. And we'll then 
have a superior system of measures, whose 
convenience—no longer limited to our sci- 
entists—will be shared by us all. 
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120 years ago, Joseph Schlitz took plenty of 
time to age his golden mellow beer. 

We still do. It’s the golden age that makes 
Schlitz America’s choicest premium beer. 
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out of beer.” 
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